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ABSTRACT 

6 

Deep radio observations of a wide region centred on the Hubble Deep Field 
South have been performed, providing one of the most sensitive set of radio 
observations acquired on the Australia Telescope Compact Array to date. A 
central rms of ~10/iJy is reached at four frequencies (1.4, 2.5, 5.2 and 8.7 GHz). 
In this paper the full source catalogues from the 2.5, 5.2 and 8.7 GHz observations 
are presented to complement Paper II, along with a detailed analysis of image 
quality and noise. We produce a consolidated catalogue by matching sources 
across all four frequencies of our survey. Radio spectral indices are used to 
investigate the nature of the radio sources and identify a number of sources with 
flat or inverted radio spectra, which indicates AGN activity. We also find several 
other interesting sources, including a broadline emitting radio galaxy, a giant 
radio galaxy and three Gigahertz Peaked Spectrum sources. 



Subject headings: catalogs — surveys — radio continuum: galaxies 
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Introduction 



Deep radio surveys over the last decade have pointed to the presence of a new population 
of radio sources distinct from classical radio galaxies and QSOs. These sources start to 
dominate the count for Sighz ^ 1 mJy and they are responsible for the flattening in the 
source count for sub-mJy levels. Many different schemes have been put forward to explain 
this 'excess' of faint radio sou rces, including a non-evolving population of local ( z < 0.1) 
low lumino sity radio galaxies ( Wall et"aD 1986), strongly evolving normal spirals (Condon 
1984 Il989l ) and starburst galaxies (IWindhorst et al.l Il985l ; iRowan- Robinson et al.l 119931 ). 
The sub-mJy radio source population is now thought to be a mix of low luminosity AGN, 
normal spirals and ellipticals, as well as starbursts, but surprisingly little is known about the 
exact nature of the faint radio population and the sources which dominate. This is because 
sub-mJy radio sources have faint optical counterparts and hence obtaining complete optical 
identifications has been historically difficult. 

To help alleviate the significant time overheads of optical followup, we have targeted the 
Hubble Deep Field South (HDFS). This is a very well-studied field with publicly available 
data ranging in wavelengths from radio to UV-optical. The Hubble Space T elescope has 
observed this fi eld to about 30th ma gnitude in t he optical (ICasertano et al.ll2000r) , and similar 
depths in UV ([Gardner et al.l 120001 ) and NIR (jYahata et al.ll2000l ). In addition to the main 
deep fields, the HST imaged nine Flanking Fields to a depth of I(F814W) ~ 26. From the 
ground, wide field imaging is available for an are a 44 x 44 arcmin in e xtent around the HDFS, 
which reaches about 25th magnitude in UBVRI (ITeplitz et al.ll200ll ). Spectroscopy has been 
obtained on the VLT for 194 t argets in the main HDFS and F lanking Fields, resulting in 
reliable redshifts for 97 galaxies (jSawicki fc Mallen-Ornelasll2003l ). Photometri c redshifts are 



also available for thousands of galaxies in the HDFS and surrounding regions (ITeplitz et al. 



200ll ; iRudnick et al.ll200ll ; lLabbe et al.l 120031 ). which have typical errors 6z/(l + z) < 0.1. 



Radio observations of the HDFS were made between 1998 and 2001 with the Australia 
Telescope Compact Array (ATCA) using all four available frequency bands. Between 100 
to 300 hours of observing at each band yielded images at 1.4, 2.5, 5.2 and 8.7 GHz with 
maximum sensitivities of ~ 10/iJy rms. A detailed d e script ion of the observations, data 
reduction, and initial results was given by iNorris et al.l (120051 ) (hereafter Paper I). The full 
1. 4 GHz catalogue, a detailed 1.4 GHz image analysis and radio source count was presented 



in 



Huynh et al. (boosh (hereafter Paper II). 



The advantage of the ATHDFS dataset over other deep radio surveys is that it is at 
four frequencies, making it possible to do an analysis of the radio spectra of the individual 
sources and identify those with spectra characteristic of AGN. This paper details the 2.5, 
5.2 and 8.7 GHz catalogue and an analysis of the radio spectral properties of sources in the 
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ATHDFS. 

This paper is outlined as follows. We summarise the the 2.5, 5.2 and 8.7 GHz obser- 
vations and data reduction in Section [2J A detailed analysis of the images at these three 
frequencies is discussed in Section [3j and the catalogues listed in Section [51 We present a 
consolidated catalogue in Section [6] where radio sources have been matched across all four 
ATHDFS bands. Section [7] presents an analysis of the radio spectral index of ATHDFS 
sources and other interesting radio sources are discussed in Section [SJ 

We assume a Hubble constant of 71 km s _1 Mpc -1 , Qm = 0.27 and = 0.73 throughout 
this paper. 

2. Observations and Data Reduction 

Here we provide a brief summary of the 2.5, 5.2 and 8.7 GHz observations and data 
reduction which are discussed in detail in Paper I. The observations consist of single pointings 
centred on RA = 22h 33m 25.96s and Dec = -60° 38' 09.0" (J2000) (2.5 GHz), and RA 
= 22h 32m 56.22s and Dec = -60° 33' 02.7" (J2000) (5.2 and 8.7 GHz). The 5.2 and 8.7 
GHz observations are centred on the HST WFPC field, while the 2.5 GHz observations were 
pointed halfway between the WFPC field and a bright confusing source to allow the bright 
source to be well cleaned from the 2.5 GHz image. 

We used a wide variety of ATCA configurations to maximise uv coverage. The correlator 
was set to continuum mode (2 x 128 MHz bandwidth), with each 128 MHz bandwidth divided 
into 32 x 4 MHz channels. The primary flux density calibrator is PKS B1934-638, while 
secondary gain and phase calibrations were taken throughout our observations using both 
PKS B2205-636 and PKS B2333-528. 

The 2.5 and 5.2 GHz images contained sidelobes from off-field sources. The image 
sensitivity was improved by removing the clean components of these off-field sources before 
the final imaging. The 2.5 GHz image was also improved with one iteration of phase and 
amplitude self-calibration. The 5.2 and 8.7 GHz data were of sufficient quality that self- 
calibration was not needed. 



3. Analysis of 2.5, 5.2 and 8.7 GHz Images 

The parameters of the final ATHDFS images are summarised in Tabled] The 1.4 GHz 
values are included for completeness. For each frequency we list the pointing (J2000), number 
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of effective hours observed, and synthesised beam (size and position angle). The rms noise 
at the image centre is also given, along with the value of the most negative pixel. 

3.1. Clean Bias 

If uv coverage is poor, the cleaning process can redistribute flux from real sources on to 
noise peaks. Our uv coverage is good, and in Paper II we found that clean bias was small at 
1.4 GHz. Here we perform a similar test on the 2.5, 5.2 and 8.7 GHz images. 

To perform the clean bias check, point sources are injected random positions in the 
data before cleaning, and the data cleaned to the same level as the final images. Source peak 
fluxes before and after cleaning were then compared. We injected 40 sources at 5a, 15 at 
6a, 15 at 7a, 15 at 8a, 15 at 9a, 10 at 10a, 3 at 20cr, 2 at 30<r, 1 at 50a and 1 at 100a. This 
simulation was repeated 50 times to get reliable number statistics. 

Figure [1] shows the result of our clean bias check. The average source flux measured 
after the cleaning process (S ou t P ut) divided by the true source flux (Si nput ) is shown for the 
various values of input source signal-to-noise (S in p Ut /ai oca i). It is evident that clean bias only 
affects the faintest sources. 

An analytical form of the clean bias effect was obtained by a least squares fit to the 
function 

5output/»Sinput = a + b— - . 

'-'input / ^local 

The best fit values for a and b are shown in Table [2j The resulting best fit curves are plotted 
as solid lines in Figure [TJ 

3.2. Bandwidth Smearing 

Bandwidth smearing is a well-known effect caused by the finite width of the receiver 
channels. This aberration reduces the peak flux density of a source while correspondingly 
increasing the size of a source such that the integrated flux density is conserved. In Paper II 
we found that the 1.4 GHz image is affected by bandwidth smearing, and at 20 arcmin from 
the phase centre, which is the 1.4 GHz catalogue limit, sources are attenuated by ~18%. 

We calculate the bandwidth smearing attenuation for the 2.5, 5.2 and 8.7 GHz images 
using the appropriate beam parameters and Equation 1 from Paper II. Since bandwidth 
smearing is inversely proportional to frequency we expect the attentuation to be lower at 
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these higher frequencies than at 1.4 GHz. The bandwidth smearing as a function of distance 
from the centre for the three images are shown in Figure [2j The dashed lines in Figure 
|5] indicate the maximum distance at which sources are catalogued. We find bandwidth 
smearing is at most 5% in the 2.5 GHz image, and negligible at the two higher frequencies. 



3.3. Noise Maps 

To investigate the noise characteristics of our images, and eventually obtain catalogues 
based on the local signal to noise ratio (SNR), we construct noise maps. Noise maps which 
contain the pixel by pixel root mean square (rms) noise distribution of eac h of the ATHDFS 



images were made using the SExtractor package (IBertin fc Arnoutslll996r). SExtractor has 



been found to be to be reliable for radio images (Paper II, iBondi et al.l 120031 ) . 



As for Paper II, we ran SExtractor on the ATHDFS images with a mesh size set to 8 x 
8 beams. Grey scale images of the SExtractor noise maps are shown in Figure [3J The noise 
is lowest in the centre and increases with radial distance, as expected from single-pointing 
observations which are dominated by primary beam effects. Figure H] shows the average noise 
as a function of distance from the centre for the three ATHDFS noise maps. This increase in 
noise is roughly a parabolic shape due to the primary beam attenuation. Histograms of the 
pixel values of each noise map are shown in the Figure [5J The distributions peak at a value 
of about 10 /xJy, but have large wings at high noise values due to the radially increasing 
noise. 

In Paper II we found regions of increased noise around bright sources. The 2.5 GHz 
noise map clearly shows increased noise around the brightest (£2.5 GHz = 112 mJy) source, 
although the dynamic range problem is not as large here as for 1.4 GHz. The area around 
this bright confusing source has noise which is up to a factor of 2 greater than the nearby 
unaffected region. This can be seen as the noise bump at approximately 6 arcmin from the 
2.5 GHz image centre. The noise in the 5.2 and 8.7 GHz images is unaffected by bright 
sources. 



4. Source Extraction at 2.5, 5.2 and 8.7 GHz 

A sensible maximum radial distance for the source cataloging has been determined, 
accounting for the following factors: i) the radial noise distribution, ii) the primary beam 
attenuation, and iii) the bandwidth smearing effect. The dominant effect at 2.5, 5.2 and 8.7 
GHz is the primary beam attenuation. Similar to Paper II for 1.4 GHz, we catalogue to the 
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40% response level of the primary beam. Thus the maximum radial distances are 12, 5.5 
and 3.5 arcmins for the 2.5, 5.2 and 8.7 GHz images, respectively. As mentioned in Section 
13. 2\ this results in bandwidth smearing of only 5% at worst for sources at the edge of the 2.5 
GHz catalogued region. 

Signal-to-noise maps are generated by dividing the original radio maps by the SExtractor 
noise map. The MIRIAD task IMSAD was then used to derive a preliminary list of source 
"islands" with a peak flux density level of at least 4a. This task searches for "islands" 
of pixels above a cutoff, set here to 4a, and attempts to fit gaussian components to the 
"islands". This resulted in 258, 80 and 36 source "islands" extracted at 2.5, 5.2 and 8.7 
GHz, respectively. 

To derive source flux densities and sizes, we fit each source "island" found by IMSAD 
with an elliptical Gaussian. All sources were visually inspected for obvious failures and poor 
fits. A reference peak value was derived using the (MIRIAD interpolation task maxfit), and 
the Gaussian fit was considered good if the difference between the fitted peak and reference 
peak was less than 20% of the reference value and the fitted position was inside the O^S'peak 
flux density contour. We compared the Gaussian integrated fluxes to fluxes directly measured 
from summing pixels greater than 3a in the source area. In many cases the Gaussian fit 
provided good values for the position and peak flux densities but not for integrated flux 
densities. These sources are flagged with "2" in the catalogue. 

The reliability of the sources was estimated by running source extraction on the negative 
images. This is a valid estimate provided the cleaning process didn't add extra negative or 
positive peaks on to the images. As described in Paper I, the clean model residuals were 
monitored and the cleaning process was stopped when there was no reduction from extra 
components. So we expect that the cleaning process didn't add many positive or negative 
peaks. Table [3] summarizes the results of running source extraction on the negative image. 
At 5<T the 5.2 and 8.7 GHz catalogues have over 96% reliability. At 2.5 GHz we have enough 
statistics to examine the 5 - 5.5 a sources, and find that these are only about 40% reliable. 
With a SNR greater than 5.5 a the 2.5 GHz catalogue would have about 99% reliability. We 
thus cut off the catalogues at 5.5cx, 5a and 5a at 2.5, 5.2 and 8.7 GHz. The final catalogues 
have 71, 24 and 6 sources at 2.5, 5.2 and 8.7 GHz, respectively. 

Given a prior 1.4 GHz position, it maybe feasible to push the detection limit lower 
than 5cr. We searched for low SNR sources by matching 3 - 5a sources which lie within 
2a positional uncertainty of a 1.4 GHz source. The positional uncertainty was determined 
by adding the average 1.4 GHz uncertainty (1.1 arcsec) in quadrature with the positional 
uncertainty of a 3a source. At 2.5 GHz the allowed positional offset is 3.8 arcsec, and for 
5.2 and 8.7 GHz it is 2.8 arcsec. Thus, there are are 71, 18, and 2 sources at 2.5, 5.2 and 8.7 
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GHz, respectively, which are low SNR high frequency counterparts to 1.4 GHz sources. We 
include these sources in supplementary catalogues. To test the reliability of the low SNR 
supplementary catalogues, we shifted the 1.4 GHz positions by 0.5 arcmin and repeated the 
matching of 3 - 5a sources. As a result, we estimate that 4/71 (6%) of the low SNR 2.5 
GHz sources are false, and no false low SNR sources were found at 5.2 and 8.7 GHz. 

5. Catalogues at 2.5, 5.2 and 8.7 GHz 

The main catalogues for the three frequencies are presented in Tables H] to El These 
are independent, statistically complete and reliable catalogues for each frequency. We also 
include supplementary catalogues for each frequency (Tables [7] and [8]). The supplementary 
catalogues contain low SNR sources which have a priori 1.4 GHz positions. 

A description of the Tables is as follows. 

Column (1) — Source ID. The ID numbering for the supplementary catalogues starts 
from the end of the main catalogues. 

Column (2) — Right Ascension in J2000. 

Column (3) — One sigma uncertainty of Right Ascension, in arcsec. 
Column (4) — Declination in J2000. 

Column (5) — One sigma uncertainty of Declination, in arcsec. 

Column (6) — Source peak flux density, in mJy The values given here are not corrected 
for the systematic effects described in Section [3j ATCA fluxes are generally estimated to be 
accurate to about 10%. 

Column (7) — Source integrated flux density, in mJy. 

Column (8) and (9) — The deconvolved major and minor axes (FWHM) of the source, 
O, in arcsec. Only given for successfully deconvolved sources. 

Column (10) — The deconvolved position angle (PA, measured from N through E) of 
the source, in degrees. Only given for successfully deconvolved sources. 

Column (11) — The signal-to- noise ratio of the detection, calculated as IMS AD fitted 
peak/owi. 

Column (12) — Gaussian fit flags : "2" refers to poor integrated flux density, see Section 
H]for more details. 
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6. Combining the ATHDFS Catalogues 

Including the 1.4 GHz catalogue from Paper II, we have catalogues at four radio fre- 
quencies. The four images have similar sensitivities, but different area coverages. We now 
combine these independent catalogues into one consolidated catalogue which lists the flux 
densities at all frequencies for each individual radio source. 

We start by matching the positions of the sources in the 1.4 GHz catalogue (Paper II) 
against all source positions in the three higher frequency catalogues. The allowable offset was 
set to 3a, i.e. 3 times the positional uncertainties in the catalogues (added in quadrature). 
This results in a total of 499 individual sources comprising: 

• the 466 1.4 GHz sources, as presented in Paper II, 

• 11 unmatched 2.5 GHz sources, 

• 5 unmatched 5.2 GHz sources, 

• 4 unmatched 8.7 GHz sources. 

Each of the 486 sources from this first pass was inspected for missed matches. The 
simple 3cr positional cutoff missed bona fide matches due to a variety of reasons, including: 

1. the positional errors being smaller than the image cellsize, and hence the allowable 
offset was too small, and 

2. individual sources at 1.4 GHz catalogued as multiple sources at higher frequencies and 
resolution. 

After inspection we find that only five 2.5 GHz sources and two 8.7 GHz sources remain 
un-matched to sources in the 1.4 GHz catalogue. The final consolidated catalogue contains 
473 individual sources. 

The consolidated catalogue is presented in Table It includes information from the 
supplementary catalogues. Flux density upper limits (assuming point sources) are listed for 
1.4 GHz sources without counterparts at the higher frequencies, if they lie in the catalogued 
region at that frequency. 

Table M is organised as follows. 

Column (1) — Source name. 
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Column (2) — Right Ascension in J2000. 
Column (3) — Declination in J2000. 

Column (4) — Coordinate flag indicating the frequency from which the source coordi- 
nates are obtained. "L" indicates 1.4 GHz, "S" indicates 2.5 GHz, "C" indicates 5.2 GHz, 
and "X" indicates 8.7 GHz. 

Column (5) — Source 1.4 GHz flux density, in mJy. 

Column (6) — Source 2.5 GHz flux density, in mJy. Flux densities from low SNR 
sources in the supplementary catalogue are listed in brackets. A "-" indicates the source lies 
outside the catalogued region. 

Column (7) — Source 5.2 GHz flux density, in mJy. Flux densities from low SNR 
sources in the supplementary catalogue are listed in brackets. A "-" indicates the source lies 
outside the catalogued region. 

Column (8) — Source 8.7 GHz flux density, in mJy. Flux densities from low SNR 
sources in the supplementary catalogue are listed in brackets. A "-" indicates the source lies 
outside the catalogued region. 

Column (9) — The spectral index between 1.4 and 2.5 GHz, (S oc u a ). 

Column (10) — The spectral index between 2.5 and 5.2 GHz, (S oc u a ). 

Column (11) — The spectral index between 5.2 and 8.7 GHz, (S oc v a ). 

Column (12) — AGN flag, see Section [3 

Note that the flux densities in this catalogue are peak flux densities for sources undecon- 
volved at that particular frequency, otherwise integrated flux densities are presented. The 
radio spectral indices are discussed in the following section. 



7. Radio Spectral Indices 

Spectral indices for our sources cannot be obtained from the original catalogues since the 
resolution of the images differ between the frequencies. In particular, low surface brightness 
regions that are detected in the low resolution 1.4 GHz image may be resolved out at higher 
frequencies. 

We therefore produced low resolution images at 2.5, 5.2 and 8.7 GHz by imaging only 
the uv data that was equal to, or less than, the highest resolution uv point in the 1.4 GHz 
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image (6km/20cm = 30kA). The resulting images are of similar resolution to the 1.4 GHz 
image. Flux density measurements from these low resolution images were made and the 
resulting spectral indices for sources detected at more than one frequency are given in Table 
IHJ The upper limit to af'^j^ is also given for 1.4 GHz sources that lie within the 2.5 GHz 
catalogued region. 

The distribution of the spectral indices is plotted in Figures [6] to [81 The peak in the 
distribution of the spectral index c^Iq^z ^ * s ~ 0-5- This is clos e to, but flatte r than, 
the canonical value of —0.8 expected for radio synchrotron emission (ICondonlll992l ). This 
is because the spectral indices plotted here are only for ATHDFS sources detected at both 
frequencies, which introduces a bias towards flatter sources. Many steep spectrum 1.4 GHz 
sources are not detected at 2.5 GHz because the images have similar rms sensitivities. The 
alpha upper limit is shown in Figure[Hl which indicates we can not detect faint (5i.4GHz ^ 0.06 
mJy) sources with OiicHz < at 2.5 GHz. 

The mean spectral index af^QHz f° r an sources including the supplementary 2.5 GHz 
detections is —0.54 ± 0.25. The mean spectral index of the 2.5 GHz selected sample 
(52.5GHz > 5.5cr) is —0.39 ± 0.17. This is consistent with previous work which finds that 
samples selected at h igher frequency have flatter spectral indices (e.g 
Prandoni etal1l2006h . 



Windhorst et al. 1993 



In Figure Owe show the spectral indexes as a function of 1.4 GHz flux density for 136 
sources in both the 1.4 GHz and 2.5 GHz catalogues. Our sample is complete to ~0.1 mJy 
at both 1.4 GHz and 2.5 GHz and the mean spectral index, af^GHz; f° r sources with 0.1 
< Si.4GHz < 1 mJy is —0.66 ± 0.28, with a median value of —0.62. These values are consistent 
with the spectral indexes for bright samples at these flux densities (although between 1.4 
and 5 GHz) (Prandoni et al. 2006). Whilst some authors have observed a flatten ing of the 
spectral index at the sub-mJy level (IWindhorst et al.lll993l ; iPrandoni et al.ll2006l ). we have 
limited statistics to explore this regime. 



7.1. Flat and Inverted Spectrum Sources 

The spectral shape of a radio source can give clues to the physical source of the radio 
emission. For a homogeneous, optically thin synchrotron radio source with constant magnetic 
field strength B, the electron energies have a power law distribution of the form: 

N(E) dE = N E s dE , 

and the spectral index a = (s + l)/2. The typical observed value of the spectral index is 
< a >= —0.7, so < s >= —2.4, although this only applies at higher frequencies. At low 
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frequencies the emitting gas is optically thick and self-absorption becomes important. The 
radio spectra turns over to yield S oc z/ 2 5 , but the exact frequency of the turnover depends 
on many parameters, including the magnetic field strength B and electron density. In AGN, 
the spectral indices are close to flat but progressively steeper (a < —1) at higher radio 
frequencies. The flatness of the radio spectrum in AGN is attributed to the complex source 
structure, where the lo w frequency turn over is different for various components of the radio 
source (e.g. NRAO140; iMarscherl Il988l ) . When the turnover frequency is high enough, it is 
possible to observe an inverted spectrum. 

This flat or inverted spectrum cannot be produced by normal synchrotron emission from 
star formation processes. The spectral index of our radio sources therefore provides us with 
a diagnostic to identify AGNs in our sample. The uncertainty in the spectral index for faint 
sources becomes large at about Si.4GHz < 0.5 mJy (see Figure Mj. We therefore use the 
following conservative classification scheme: if Si.4gh z < 0.5 mJy sources must have a > 
to be classed as AGN, and brighter sources must have a > —0.3. The 34 sources which are 
classed as AGN in this way are flagged as AGN in Table [9j 

Three sources have been flagged as a subclass of AGN called Gigahertz Peaked Spectrum 
(GPS), because the spectrum is inverted between 1.4 and 2.5 GHz, but steep at higher 



O'Dea et al. 


1991; 


O'Dea 


1998) 



in Section [5751 



8. Discussion of Interesting Sources 
8.1. Broadline Emitting Radio Galaxy 



Classical radio galaxies have been classed morphologically into two types (IFanaroff fc Riley 



19741 ): 



1. Fanaroff Riley class 1 (FRI) radio galaxies are AGN with radio jets that become more 
diffuse in regions distant from the galactic nucleus, and 

2. Fanaroff Riley class 2 (FRII) radio galaxies are lobe dominated with bright emitting 
hot-spots in the outer region of their radio lobes. 



There is a strong correlation of morphology with radio luminosity, as noted by lFanaroff fc Riley 



( 119741 ) . For low frequencies (178 MHz), sources with radio luminosities greater than P 



2 x 10 25 W Hz 1 sr 1 are almost all FRII type, and lower luminosity sources are FRI 
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( lUrry fc Padovanilll995l . and references therein). At GHz frequencies the luminosity ranges 
of the two classes overlap by a few decades. According to some unification schemes for radio 
loud AGN, BL Lac objects are FRI radio galaxies with jets aligned along the line of sight, 
and Flat Spectrum Rad i o Quasars (FSRQs) a r e FRII radio gala xies viewed in a similar way 
( jUrry fc Padovanil Il995l ; IJackson fc Wall! Il999l ; lUrry et al. 120020. SpectroscopicaUy, the host 



of FR Is usually have weak, if any, narrow emission lines (IHine fc Longairl 1 19791 ; lLaing et al. 



1994T ). Most show a quiescent elliptical galaxy spectrum. In this sense, FRIs are thought 
to have no photo-ionizing flux, and the difference betwe en FRIs and FRHs is due to the 



differ ent accr etion processes present in these galaxies (e.g. iBaum et al.lll995l ; iReynolds et al. 
19961 . but see lCao fc Rawlingjliooi ). 



The discovery of a FRI radio structure associated with a strong broad line emitting 
quasar E1821+643 is inconsistent with this paradigm. E1821+6 43 is an X-ray selecte d 
quasar serendipitous l y foun d to be associated with an FRI (IBlundell fc Rawlingd l200ll ). 
Blundell fc Rawlingd (120011 ) suggest that FRI radio galaxies with quasar hosts have not 
been found previously due to the low sensitivity of older radio surveys, such as 3CRR, and 
the low space density of quasars. It was only after very deep radio imaging of this quasar 
was performed with the VLA that the FRI radio structure was revealed. 

The deep ATHDFS survey presents a dataset to search for similar objects. We have 
discovered a radio galaxy similar to E1821+643: ATHDFS_223319. 1-604428. This radio 
galaxy is associated with a host galaxy which has optical magnitudes of V — 19.4 and 
/ = 18.1. A low resolution spectrum of this source was taken on the Anglo-Australian 
Telescope (AAT) with the 2dF fibre-fed spectrograph, as part of a broader program to 
obtain spectroscopic redshifts of radio sources in the ATHDFS. The spectrum obtained of 
ATHDFS_223319. 1-604428 is shown in Figure Q33 We identify the broad feature (5000 km 
s _1 ) at 4620 A as Mgll 2799, which is consistent with the H and K Calcium absorption 
seen in the spectrum, giving a redshift of z — 0.65. Table fTUI summarises the properties of 
ATHDFSJ2233 19. 1-604428. The broad Mgll line has a restframe measured equivalent width 
(EW) of 45 A. This is close to the Mgll EW of 5 ± 8 A found for QSOs in the Parkes quarter- 
Jansky flat-spectrum sample jHook et alihoosl ). indicating ATHDFS_223319. 1-604428 has a 
line emission strength similar to FSRQs. 

Figure [11] shows the radio morphology of ATHDFS_223319. 1-604428. This source is 
dominated by radio emission from both the core and inner regions close to the core of the 
object. On this basis, and having detected weak radio lobes (Figure [H)), we suggest this is 
a possible FRI class radio galaxy. However, the unresolved source to the north maybe an 
edge-leading hotspot, so the radio morphology is unclear. If the northern source is a hotspot 
then ATHDFS_223319. 1-604428 is a moderate redshift FRII with a typical optical host. 
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8.2. Giant Radio Galaxy 

Giant radio galaxies are defined to be radio sources with a projected linear size greater 
than 1 Mpc. Giant radio galaxies are useful for studying the late stages of radio source 
evolution because they are thought to be old radio sources. They have been used to test 
orientation dependent unified schemes and to probe the intergalactic medium at different 
redshifts (e.g. Subrahmanyan et al. 1996). According to models of radio source evolution 
(e.g. Kaiser et al. 1997, Blundell et al. 1999), giant radio galaxies must be extremely old 
(typically older than 10 s yr) and usually located in under-dense environments, as compared 
to smaller radio sources of comparable radio power (e.g. Kaiser & Alexander 1999). 

Visually inspecting the 1.4 GHz image, we find a giant radio galaxy in the Hubble Deep 
Field South region which was not included in the original ATHDFS 1.4 GHz catalogue. This 
is because it lies 27 arcmin from the image centre, and the original catalogue only included 
sources out to 20 arcmin (see Paper II). This giant radio galaxy, ATHDFS_223432. 9-601239, 
has a fitted peak of «Si.4ghz = 2.8 ± 0.2 mJy and the core has an integrated flux density 
of 16.4 ±1.2 mJy. Some of the extended radio structure maybe resolved out in the full 
resolution 1.4 GHz image, so we produced a tapered image and find the integrated flux 
density in the low resolution image is 21 mJy. Contours of this source in both the full and 
low resolution image are shown in Figure [T2J 



The optical host galaxy is bright, with B mag = 17.68 and I mag = 14.95 (ITeplitz et al. 



200ll ). We summarise the properties of this giant radio galaxy in Table [TT1 A low resolution 
spectrum was taken of this object with the 2dF spectrograph in 2001. The spectrum is 
clearly that of a quiescent elliptical galaxy (Figure [T3"j) . as expected of a galaxy with an old 
stellar population. Fitting the absorption features, we find that this optical host is at a 
redshift of 0.121. At this redshift, the linear extent of 390 arcsec translates to a size of 0.83 
Mpc and it has a 1.4 GHz radio power of 10 23 8 W Hz -1 . 

The core and lobes of this giant radio galaxy are individu ally detected at 8 53 MHz in 
the Sydney University Molonglo Sky Survey (SUMSS) sur yev (IBock et al. I ll999h . The core 



has an integrated flux density of 16.3 mJy at 853 MHz ( Mauch et al] 20031 ). Hence, the 



source has a inverted spectral index q^Ijghz = 0-51 ± 0.21, as expected of an AGN. 



8.3. Gigahertz Peaked Spectrum Sources 

Gigahertz peaked spectrum (GPS) sources are compact, powerful radio sources with a 
well-defined peak in their spectra at around 1 GHz. GPS radio sources make up a significant 
fraction of the bright radio source population (~ 10%), but their contribution at low flux 
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densities is not well known. The turnover in the SED of GPS sources at about a GHz is due 



to eit her synchrotron self-absorption (IMutel et al.lll985f ) , free-free absorptio n (jBicknell et al. 
19971 ) or absorption from induced Compton scattering (IKuncic et al.lll998l ). 



GPS sources have linear sizes comparable to or smaller than their optical host galaxies. 
High resolution radio interferometeric observations have revealed that GPS sources have 
double lobed morphology, like classical radio galaxies, but on smaller scales of < 1 kpc (e.g. 
Stanghellini et al. 1997). Two explanations have been proposed to explain the compactness 
of these objects: 1) GPS sources are young unevolved radio sources (e.g. Fanti et al. 1995), 
and 2) GPS sources are confined by the interstellar medium of the host galaxy (e.g. O'Dea et 
al. 1991). The current evidence favours the youth scenario: there is no compelling evidence 
to suggest there is enough dense gas to confine GPS sources (Pihlstrom et al. 2003), the 
observed expansion speed of GPS hotspots (0.1 - 0.2c) imply ages of 10 3 years if the lobes 
expand at constant velocity, and the synchrotron cooling time of the radiating electrons 
indicate ages of 10 3 - 10 5 years (Murgia et al. 1999). 

In the ATHDFS we have identified three GPS radio sources, ATHDFS_223327.6-603414, 
ATHDFS_223323.2-603249. and ATHDFS_223259.5-602810. These sources have an inverted 
SED between 1.4 and 2.5 GHz, and a steep SED at frequencies between 2.5 and 8.7 GHz. 
We do not have a detailed radio SED for these objects, but our observations constrain 
the turnover frequency to between 2-4 GHz. These sources are compact, but marginally 
resolved in the 2.5 GHz image, where they are detected at the highest SNR. They are 
unresolved in the higher resolution 5.2 and 8.7 GHz images, so they are probably not resolved 
at 2.5 GHz, but just fit with a slightly larger than point source Gaussian. 

One GPS source, A THDFS_223259.5-6 02810, is not detected in ground-based CTIO 
imaging to I mag ~ 23 (iTeplitz et al.ll200ll ). but this source lies near a bright star so op- 
tical photometry is uncertain. The other two sources lie within the HST flanking field 
observations, but are no t detected. The H ST flanking field observations reach a depth of 
I (F814 W) mag = 26 . (ILucas et al.l 120031) . Assuming the Hubble diagram found for GPS 
sources (jO'Deal Il998l . iDrake et al.l 120041 ) holds for these two GPS sources, a radio source 
with I mag = 26.0 is expected to lie at z > 2. Assuming I mag > 26.0 and neglecting K 
corrections, these sources are fainter than an absolute I (F814W) mag = —20.0 at a redshift 
of z = 2. Results fro m the Sloan Digital Sky Survey (SDSS) have found that M* = —21.26 
20011 ) . which corresponds to M| = -21.77 assuming the the conversion from 



( iBlanton et al. 



the SDSS team 



GPS sources at redshift s z < 1 are usually one to two magnitudes brighter 



than M* ( lO'Dealll998l . IDrake et al.l I2004T ) . This implies these two GPS sources are either 



1 http: / / www.sdss.org/dr4/algorithms/sdssUB VRITransform.html 
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unusually faint in the optical, or are at z > 2. 



8.4. Ultra-Steep Spectrum Radio Sources 



Tracing radio galaxies out to high redshift provides a way to study the formation and 
evol ution of massive galaxies in the early univer se. The well known Hubble K—z relation 



l^e.g. lLongair fc Lilly! 1 1 9 84J : |Pe Breuck et al.ll2002l ) is evidence that high z radio galaxies can 
be used as a tracer of the m ost massive star formin g galaxies. Radio galaxies have now been 
found out to redshifts of 5.2 (IDe Breuck et al.ll2000l ). One of the most successful ways to select 
high redshift r adio galaxies (HzRGs) i s by using the ultra steep spectrum (USSJ selection 
technique (e.g. iRoettgering et al.lll994j ; iBlundell et al.lll998l ; IDe Breuck et al.ll2004l ). 



We find 29 sources in the ATHDFS with a\S z < -1.1 (see Table [9]). Most (21) of the 
sources have bright (I mag < 23) optical counterparts in ground based imaging. Another 4 
sources are radio lobes of multiple component radio sources. The other 4 USS sources could 
be high redshift AGN. These candidates are listed in Table [12j Followup observations of 
these candidates are required to determine if these sources are HzRGs. 



9. Summary 

Deep radio observations of the Hubble Deep Field South region with la rms sensitivities 
of ~10 /xJy at 2.5, 5.2 and 8.7 GHz yield catalogues consisting of 71 sources at 2.5 GHz, 
24 sources at 5.2 GHz and 6 sources at 8.7 GHz. We have constructed a consolidated radio 
catalogue from the four frequency observations of the ATHDFS, which has 473 individual 
radio sources. 

Radio spectral indices were calculated for sources detected at more than one frequency. 
In deriving the spectral indices, care was taken to correct for spatial resolution effects. For 
sources detected at both 1.4 GHz and 2.5 GHz, we find the peak in the distribution of the 
spectral index Q^Iqhz * s —0.5. We use the spectral index to identify possible AGN. Of the 
136 sources with radio spectral information, 34 have flat or inverted spectra and are therefore 
classified as AGN. 

We also identify some interesting radio sources in the ATHDFS survey. One source, 
ATHDFS_223319. 1-604428, is a radio galaxy at z = 0.65 with a broad Mgll emission line, 
and a possible FRI morphology. In the 1.4 GHz image we have also found a giant radio 
galaxy, ATHDFS_223432.9-601239, which has an extent of 0.8 Mpc from lobe to lobe. This 
giant radio galaxy is at a redshift of z = 0.121 and its spectrum is consistent with an old 
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stellar population. Three radio sources have radio SEDs which peak between 2-4 GHz, 
and hence are classed as Gigahertz Peaked Spectrum sources. Two of these GPS sources 
are not detected in HST flanking field observations to I (F814W) mag = 26.0, which implies 
they are either unusually underluminous in the optical or lie at high redshifts z > 2. Using 
the ultra-steep spectrum selection technique, we find there are 4 possible high redshift radio 
galaxies in our sample. 

The HDFS has been the target of deep multicolor optical photometry and spectroscopy. 
The Spitzer Space Telescope has also imaged the HDFS in the infrared. The ATHDFS 
observations were carried out over several years, and hence it is also a good dataset to 
investigate time varying radio sources at these frequencies. Future papers in this series will 
present the optical/infrared identifications of the ATHDFS radio sources and an analysis of 
time variability. 
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A. ATHDFS Combined Catalogue IDs 

Table [T3l contains the crossmatch data for the ATHDFS combined catalogue. This table 
is laid out as follows: 

Column (1) — Source name. 

Column (2) — Source ID in the 1.4 GHz catalogue. 

Column (3) — Source ID in the 2.5 GHz catalogue. Low SNR sources from the supple- 
mentary catalogue are listed in brackets. 

Column (4) — Source ID in the 5.2 GHz catalogue. Low SNR sources from the supple- 
mentary catalogue are listed in brackets. 

Column (5) — Source ID in the 8.7 GHz catalogue. Low SNR sources from the supple- 
mentary catalogue are listed in brackets. 



This preprint was prepared with the AAS IATgX macros v5.2. 
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Fig. 1. — Source fluxes measured after the cleaning process (S output ) normalised to the true 
source fluxes (Si nput ), as a function of the input source signal-to-noise (Si nput /<7i oca i). Also 
shown are the best fit curves (see Section 3.1). 
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Fig. 2. — Bandwidth smearing effect, as a function of distance from the phase centre, for 
three ATHDFS images. The dashed lines indicate the maximum distance to which sources 
are catalogued for each image (see Section 3.2 for details). 
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Fig. 3. — Grey scales of the noise maps obtained by SExtractor. The images are 28 x 28 
arcmin, 12 x 12 arcmin, and 8x8 arcmin, for 2.5, 5.2 and 8.7 GHz, respectively. The darker 
regions indicate lower noise. 




Fig. 4. — Noise (radially averaged) as a function of radial distance for the SExtractor noise 
maps of the ATHDFS images. 
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Fig. 5. — Distribution of the pixel values of the SExtractor noise maps. 
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Fig. 6. — Distribution of the spectral index a\ '|qhz °f the 136 sources detected at both 
1.4 and 2.5 GHz. The hatched histogram shows sources with significant detections in each 
frequency, while the blank histogram includes the low signal to noise sources from the 2.5 
GHz supplementary catalogue. 




Fig. 7. — Distribution of the spectral index o^'sghz °f the 32 sources detected at both 2.5 and 
5.2 GHz. The hatched histogram shows sources with significant detections in each frequency, 
while the blank histogram includes the low signal to noise sources from the supplementary 
catalogues. 
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Fig. 8. — Distribution of the spectral index cef^GHz °f the 6 sources detected at both 5.2 and 
8.7 GHz. The hatched histogram shows sources with significant detections in each frequency, 
while the blank histogram includes the low signal to noise sources from the supplementary 
catalogues. 
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Fig. 9. — The spectral index af vs 1.4 GHz flux density for the 1.4 GHz sources within 
the 2.5 GHz catalogued region. The red arrows mark upper limits of sources not detected at 
2.5 GHz. The solid line shows the alpha upper limit assuming a detection limit of 0.06 mJy 
(5.5 a) at 2.5 GHz. 
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Fig. 10. — Low resolution 2dF optical spectrum of broadline emitting galaxy 
ATHDFS_223319. 1-604428. The Mgll broadline emission and HK absorption features place 
this galaxy at z — 0.65. The strong features in the spectra at about 5600 and 6300 angstroms 
are artifacts from sky line subtraction. 
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Fig. 11.— Grey scale 1.4 GHz image of ATHDFS_223319. 1-604428, overlaid with ATHDFS 
1.4 GHz contours. The radio contour levels are set to 3a, 6a, 12a, 24a, 48a, 96 and 192cr. 
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Fig. 12.— Left: Grey scale 1.4 GHz image of giant radio galaxy ATHDFS_223432.9-601239, 
overlaid with contours from the same image. The radio contour levels are set to 3cr, 6a, 
12cr, 24a, and 48a. Right: Contours from the tapered 1.4 GHz image on CTIO 4m Big 
Throughput Camera (BTC) I band optical image, showing the bright elliptical host galaxy. 
Low surface brightness regions of the lobe are more prominent in this tapered radio image. 
The radio contour levels are set to 3a, 6a, 12a, 24a, and 48a. 
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Fig. 13. — Low resolution 2dF optical spectrum of giant radio galaxy ATHDFSJ223432.9- 
601239. The H and K Ca II, G band, Mg and Na absorption features place this galaxy at 
z = 0.121. There is no significant Ha or nebular line emission, and the higher order Balmer 
lines are in absorption. This implies that this galaxy has an old stellar population and there 
is no significant star formation taking place. 
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Table 1: Summary of the four frequency ATCA observations centred on the HDFS. 



Image 


a 


b 


2.5 GHz 


1.00 ±0.01 


-0.51 ±0.54 


5.2 GHz 


1.00 ±0.01 


-0.51 ±0.47 


8.7 GHz 


1.00 ±0.01 


-0.53 ±0.49 



Table 2: Summary of clean bias fit parameters. 
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2.5 GHz 

SNR sources in real image sources in negative image reliability (%) 
>5.5 71 1 98.6 
5 - 5.5 13 8 38.5 
4 - 5 171 96 43.9 

3 - 4 1300 1154 11.2 

5.2 GHz 

SNR sources in real image sources in negative image reliability (%) 

> 5 24 1 96 

4 - 5 56 35 37.5 

3 - 4 818 828 -0 

8.7 GHz 

SNR sources in real image sources in negative image reliability (%) 

> 5 6 100 

4 - 5 30 33 ~0 
3 - 4 756 804 -0 



Table 3: Summary of reliability estimates. 
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5.5 


2 


16 


22:33:59.86 


U.26 


-60:41:55.4 


U.41 


0.132 


U.162 


2.63 


1.60 


37.4 


6.8 


2 


17 


22:32:24.53 


U.U1 


-60:41:13.0 


U.U2 


2.608 


3.U52 


2.22 


1.24 


61.3 


147.4 




18 


22:34:48.31 


U.46 


-60:40:41.9 


U.52 


0.153 


U.29U 


4.59 


3.79 


71.1 


5.9 


2 


19 


22:34:17.81 


U.U3 


-60:40:09.4 


U.U5 


0.977 


1.U92 


1.72 


1.22 


66.8 


52.0 




20 


22:32:20.57 


U.15 


-60:39:31.1 


U.32 


0.136 


U.129 








8.3 


2 


21 


22:32:45.65 


U.U5 


-60:38:57.4 


U.U7 


0.482 


U.536 


1.84 


0.91 


-60.4 


35.4 




22 


22:32:06.08 


U.38 


-60:38:57.2 


U.41 


0.134 


U.222 


4.99 


1.85 


-54.1 


7.1 


2 


23 


22:33:07.17 


U.29 


-60:38:46.4 


U.47 


0.064 


U.U74 


1.93 


1.55 


18.2 


5.7 


2 


24 


22:33:35.94 


U.26 


-60:38:28.4 


U.53 


0.081 


0.092 








5.6 


2 


25 


22:34:32.16 


U.ll 


-60:38:15.0 


U.18 


0.288 


0.371 


2.88 


1.97 


-18.5 


15.9 


2 



Table 4 — Continued 



ID 


RA 


aa 


Dec 


a5 


Speak 


Sint 


6-maj 




PA 


SNi oca i 


Flag 




26 


22:34:18.64 


0.11 


-60:38:08.3 


0.17 


0.218 


0.244 


1.92 


1.13 


-33.5 


15.2 






27 


22:34:42.67 


0.40 


-60:38:03.2 


0.36 


0.141 


0.215 


4.54 


0.94 


-66.9 


6.9 


2 




28 


22:34:36.95 


0.09 


-60:37:54.8 


0.13 


0.379 


0.453 


2.07 


1.79 


-77.4 


20.4 






29 


22:33:46.98 


0.34 


-60:37:53.5 


0.41 


0.062 


0.076 


2.56 


1.06 


-89.3 


5.9 


2 




30 


22:33:49.99 


0.12 


-60:37:41.0 


0.17 


0.232 


0.421 


5.13 


2.94 


-38.2 


20.1 






31 


22:33:50.71 


0.44 


-60:37:45.3 


0.49 


0.069 


0.122 


4.33 


3.35 


71.6 


6.0 






32 


22:32:32.83 


0.07 


-60:37:37.3 


0.11 


0.373 


0.489 


3.23 


1.79 


27.5 


26.9 






33 


22:34:04.83 


0.03 


-60:37:32.5 


0.03 


1.403 


2.158 


4.20 


1.73 


-83.7 


96.3 






34 


22:32:36.60 


0.18 


-60:36:57.7 


0.44 


0.095 


0.111 








7.5 


2 




35 


22:34:00.30 


0.02 


-60:36:53.3 


0.04 


0.979 


1.399 


3.94 


2.11 


7.6 


75.6 




1 

Co 
Cn 


36 


22:34:04.36 


0.04 


-60:36:38.7 


0.06 


0.638 


0.743 


2.26 


1.47 


-0.9 


44.3 




37 


22:34:29.97 


0.04 


-60:36:29.6 


0.07 


0.698 


0.785 


2.19 


0.64 


43.6 


37.9 




i 


38 


22:33:16.58 


0.05 


-60:36:27.5 


0.07 


0.376 


0.451 


2.45 


1.03 


88.7 


36.1 






39 


22:32:32.45 


0.26 


-60:35:42.3 


0.61 


0.138 


0.334 


7.83 


3.39 


-10.1 


7.9 






40 


22:32:32.60 


0.40 


-60:35:53.5 


0.80 


0.098 


0.236 


7.11 


3.97 


-5.3 


5.5 






41 


22:32:24.02 


0.04 


-60:35:37.8 


0.07 


0.620 


0.836 


3.48 


1.89 


-18.6 


42.1 






42 


22:33:38.82 


0.16 


-60:35:24.1 


0.17 


0.145 


0.159 








12.6 






43 


22:32:08.36 


0.09 


-60:35:19.0 


0.12 


0.461 


0.551 


2.39 


1.31 


60.8 


21.6 






44 


22:33:45.01 


0.19 


-60:35:15.9 


0.22 


0.144 


0.211 


3.46 


2.39 


-79.7 


12.0 






45 


22:34:10.15 


0.20 


-60:35:10.2 


0.39 


0.087 


0.081 








6.6 


2 




46 


22:33:50.53 


0.03 


-60:35:03.9 


0.05 


0.678 


0.724 


1.49 


0.24 


77.0 


49.4 






47 


22:32:30.25 


0.22 


-60:35:03.5 


0.36 


0.112 


0.128 


2.26 


0.97 


35.3 


7.4 


2 




48 


22:34:38.61 


0.02 


-60:34:50.4 


0.02 


2.128 


2.776 


2.98 


1.82 


50.1 


113.1 






49 


22:32:45.53 


0.14 


-60:34:19.1 


0.20 


0.150 


0.161 








11.8 






50 


22:33:27.67 


0.05 


-60:34:14.3 


0.07 


0.466 


0.498 


1.38 


0.75 


-69.7 


34.1 







Table 4 — Continued 



ID 




RA 


aa 


Dec 


a5 


Speak 


Sint 






PA 


SNi oca i 


Flag 


51 


22: 


:33:06.06 


0.12 


-60:33:50.3 


0.17 


0.203 


0.288 


2.92 


2.85 


-15.1 


17.5 




52 


22: 


:33:29.82 


0.27 


-60:33:51.3 


0.39 


0.081 


0.091 








6.6 


2 


53 


22: 


:32:58.61 


0.03 


-60:33:46.6 


0.05 


0.617 


0.658 


1.48 


0.47 


-58.5 


48.1 




54 


22: 


:34:20.96 


0.01 


-60:33:36.6 


0.02 


2.088 


2.453 


1.93 


1.74 


77.3 


130.4 




55 


22: 


:33:37.58 


0.04 


-60:33:29.1 


0.07 


0.622 


0.718 


2.44 


1.14 


7.7 


42.8 




56 


22: 


:33:27.96 


0.14 


-60:33:04.6 


0.23 


0.151 


0.187 


2.71 


1.75 


21.9 


12.5 




57 


22: 


:33:08.56 


0.10 


-60:32:51.2 


0.16 


0.264 


0.394 


4.64 


1.46 


-33.6 


20.6 




58 


22: 


:33:09.00 


0.26 


-60:32:56.2 


0.51 


0.078 


0.101 


3.33 


1.61 


6.0 


6.1 




59 


22: 


:33:23.25 


0.04 


-60:32:49.2 


0.06 


0.524 


0.561 


1.37 


0.73 


84.4 


44.8 




60 


22: 


:32:12.94 


0.08 


-60:32:34.6 


0.07 


0.851 


1.574 


6.09 


1.52 


-56.3 


41.2 




61 


22: 


:32:12.95 


0.10 


-60:32:42.8 


0.18 


0.458 


0.903 


5.87 


3.23 


16.2 


22.2 




62 


22: 


:32:29.57 


0.20 


-60:32:42.9 


0.25 


0.140 


0.143 








8.8 


2 


63 


22: 


:33:31.62 


0.18 


-60:32:22.2 


0.16 


0.203 


0.286 


3.89 


0.61 


81.3 


14.5 




64 


22: 


: 33:51. 15 


0.33 


—60:31:53.1 


U.27 


U.U79 


0.071 








5.9 


2 


65 


22: 


:34:04.00 


0.31 


-60:30:37.7 


0.45 


0.100 


0.122 


2.55 


1.50 


-50.8 


6.0 


2 


66 


22: 


:32:36.56 


0.05 


-60:30:00.4 


0.07 


0.766 


0.877 


2.37 


0.50 


-48.0 


36.7 




67 


22: 


:34:30.07 


0.19 


-60:29:58.7 


0.24 


0.243 


0.280 


2.21 


0.60 


-82.3 


9.8 


2 


68 


22: 


:33:55.55 


0.03 


-60:29:56.4 


0.04 


1.106 


1.247 


2.07 


1.17 


18.2 


62.7 




69 


22: 


:33:16.81 


0.04 


-60:29:34.5 


0.07 


0.699 


0.811 


2.61 


1.00 


15.9 


39.6 




70 


22: 


:33:07.14 


0.15 


-60:28:27.5 


0.24 


0.192 


0.214 








11.0 




71 


22: 


:32:55.84 


0.42 


-60:28:09.6 


0.51 


0.133 


0.244 


4.24 


3.85 


72.1 


6.0 


2 
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Table 5. 5.2 GHz catalogue. 



ID 


RA 


aa 


Dec 


a5 


Speak 


S'int 


@maj 




PA 


SNi oca i 


Flag 


1 


22:32:32.84 


0.08 


-60:37:37.1 


0.19 


0.216 


0.280 








11.2 




2 


22:33:16.56 


0.11 


-60:36:27.4 


0.18 


0.141 


0.204 


2.12 


1.22 


-35.9 


9.7 




3 


22:32:32.70 


0.19 


-60:35:54.9 


0.32 


0.089 


0.141 


2.76 


1.24 


31.1 


6.2 




4 


22:32:32.26 


0.20 


-60:35:41.4 


0.39 


0.076 


0.115 


2.79 


1.05 


24.7 


5.4 




5 


22:32:24.04 


0.04 


-60:35:37.8 


0.11 


0.295 


0.396 


2.56 


0.32 


-7.5 


18.7 




6 


22:32:30.21 


0.13 


-60:35:03.5 


0.29 


0.076 


0.083 








5.9 


2 


7 


22:32:43.32 


0.23 


-60:34:42.5 


0.30 


0.047 


0.053 








5.1 


2 


8 


22:32:45.51 


0.13 


-60:34:19.0 


0.16 


0.060 


0.049 








6.9 


2 


9 


22:33:27.66 


0.04 


-60:34:14.2 


0.08 


0.262 


0.269 








21.0 




10 


22:33:29.74 


0.19 


-60:33:51.9 


0.26 


0.073 


0.082 








5.3 


2 


11 


22:32:43.49 


0.13 


-60:33:51.5 


0.18 


0.066 


0.073 








7.7 


2 


12 


22:33:06.05 


0.15 


-60:33:50.2 


0.26 


0.066 


0.123 


2.96 


1.84 


-23.7 


8.0 


2 


13 


22:32:58.59 


0.02 


-60:33:46.6 


0.03 


0.404 


0.394 








46.9 




14 


22:33:37.58 


0.05 


-60:33:29.3 


0.10 


0.324 


0.373 


1.40 


0.66 


5.4 


17.5 




15 


22:33:27.98 


0.17 


-60:33:04.5 


0.22 


0.093 


0.114 








7.2 


2 


Ifi 


Zi Zi . O O . U O . U J- 


u.uu 


UU.Oi.ul.U 


n 14 


n 1 


n iqr 




VJ.dA 


— 9D fi 


LO.O 


o 

Li 


17 


22:33:23.25 


0.03 


-60:32:49.2 


0.04 


0.360 


0.370 








32.9 




18 


22:32:12.91 


0.23 


-60:32:43.9 


0.53 


0.148 


0.657 


6.65 


3.39 


-1.6 


6.3 


2 


19 


22:32:29.55 


0.07 


-60:32:43.6 


0.16 


0.108 


0.117 








10.5 




20 


22:32:13.07 


0.10 


-60:32:35.5 


0.15 


0.338 


0.716 


3.48 


1.89 


-35.3 


14.5 




21 


22:33:31.60 


0.10 


-60:32:22.2 


0.20 


0.120 


0.130 








8.5 


2 


22 


22:32:36.57 


0.03 


-60:30:00.4 


0.04 


0.394 


0.446 








32.9 




23 


22:33:16.80 


0.02 


-60:29:34.7 


0.05 


0.502 


0.569 


1.45 


0.44 


1.5 


37.4 




24 


22:33:07.20 


0.37 


-60:28:27.5 


0.25 


0.101 


0.186 








6.2 


2 
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Table 6. 8.7 GHz catalogue. 



ID 


RA 


aa 


Dec 


a5 


5peak 


Sint Gmaj 


dmin PA SNi oca i 


Flag 


1 


22:32:43.47 


0.06 


-60:33:51.0 


0.20 


0.114 


0.103 


8.0 


2 


2 


22:32:58.59 


0.03 


-60:33:46.6 


0.07 


0.238 


0.260 


19.4 




3 


22:33:06.26 


0.09 


-60:33:07.9 


0.35 


0.071 


0.092 


5.6 


2 


4 


22:32:42.66 


0.06 


-60:32:58.1 


0.20 


0.077 


0.044 


5.3 


2 


5 


22:33:08.61 


0.08 


-60:32:52.3 


0.19 


0.092 


0.074 


6.2 


2 


6 


22:33:23.24 


0.04 


-60:32:48.9 


0.17 


0.223 


0.181 


7.9 


2 



Table 7. 2.5 GHz supplementary catalogue. These are low SNR (3 - 5.5cr) sources with a priori 1.4 GHz positions. 

The ID numbering starts from the end of the main catalogue. 



ID 


RA 


era 


Dec 


a5 


Speak 


Sint 






PA 


SNi oca i 


Flag 


72 


22:34:00.44 


0.33 


-60:49:03.2 


0.63 


0.117 


0.096 








3.8 


2 


73 


22:34:07.63 


0.57 


-60:48:47.8 


0.57 


0.085 


0.073 








3.0 


2 


74 


22:33:37.76 


0.59 


-60:48:33.1 


0.85 


0.091 


0.113 








3.6 


2 


75 


22:32:55.85 


0.48 


-60:48:22.8 


0.81 


0.103 


0.178 


4.69 


3.12 


15.6 


4.3 


2 


76 


22:33:59.72 


0.68 


-60:48:04.6 


0.67 


0.092 


0.092 








3.4 


2 


77 


22:32:43.13 


0.43 


-60:47:58.6 


0.69 


0.103 


0.107 








4.0 


2 


78 


22:34:14.73 


0.24 


-60:47:54.2 


0.67 


0.140 


0.135 








4.4 


2 


79 


22:33:30.51 


0.35 


-60:46:23.5 


0.66 


0.096 


0.125 


3.59 


1.25 


-23.5 


4.7 


2 


80 


22:34:34.59 


0.62 


-60:46:03.2 


0.62 


0.127 


0.179 


3.67 


1.39 


83.0 


3.9 


2 


81 


22:34:08.14 


0.67 


-60:45:35.2 


0.91 


0.060 


0.071 








3.0 


2 


82 


22:33:11.43 


0.60 


-60:44:51.7 


1.22 


0.059 


0.091 


4.68 


2.16 


-12.6 


3.0 


2 


83 


22:32:43.93 


0.77 


-60:44:39.0 


1.01 


0.075 


0.239 


8.22 


5.25 


-33.7 


4.2 


2 


84 


22:34:39.07 


0.97 


-60:44:36.6 


0.41 


0.110 


0.147 








3.6 


2 


85 


22:34:22.46 


0.87 


-60:44:12.4 


0.38 


0.078 


0.073 








3.1 


2 


86 


22:32:40.26 


0.28 


-60:43:06.1 


0.31 


0.098 


0.075 








5.3 


2 


87 


22:34:25.89 


0.49 


-60:42:32.1 


0.38 


0.129 


0.113 








4.8 


2 


88 


22:32:55.33 


0.43 


-60:41:51.8 


0.92 


0.046 


0.046 








3.1 


2 


89 


22:33:39.44 


0.77 


-60:41:31.4 


0.56 


0.048 


0.046 








3.1 


2 


90 


22:33:48.47 


0.91 


-60:40:27.9 


0.57 


0.047 


0.062 








3.7 


2 


91 


22:34:29.80 


0.80 


-60:40:19.3 


0.47 


0.080 


0.159 


6.28 


1.75 


88.5 


4.7 


2 


92 


22:34:38.05 


0.50 


-60:39:51.8 


0.43 


0.074 


0.058 








3.5 


2 


93 


22:33:24.65 


0.32 


-60:39:34.6 


0.50 


0.059 


0.056 








4.7 


2 


94 


22:32:07.79 


0.87 


-60:39:27.9 


1.09 


0.076 


0.205 


7.21 


4.54 


38.9 


3.6 


2 


95 


22:32:58.92 


0.96 


-60:39:04.0 


0.53 


0.033 


0.036 








3.1 


2 


96 


22:34:57.38 


0.30 


-60:38:42.1 


0.60 


0.128 


0.149 








5.0 


2 



Table 7— Continued 



ID RA aa Dec a5 S pcak S int maj 6 min PA SN loca i Flag 



97 


22-34-50 34 


0.96 


-60-38-44 7 


0.61 


0.070 


0.085 








3.0 




98 


22-32-32 41 


0.32 


-60-38-43 3 


0.64 


0.076 


0.065 








4.8 


2 


99 


22-32-48 35 


0.59 


-60-38-06 5 


0.75 


0.045 


0.060 


2.84 


2.03 


84.5 


3.5 


2 


100 


22-34-41 58 


0.40 


-60-37-40 6 


0.54 


0.079 


0.079 








4.1 


2 


101 


22-34-37 70 


0.34 


-60-37-27 2 


0.78 


0.090 


0.109 








4.5 


2 


102 


22-34-17 25 


0.28 


-60-37-25 2 


0.45 


0.081 


0.079 








5.2 


2 


103 


22-33-41 24 


0.29 


-60-37-25 3 


1.09 


0.054 


0.089 


6.64 


0.24 


0.8 


4.3 


2 


104 


22-32-02 49 


0.32 


-60-37-14 2 


0.52 


0.099 


0.103 


1.23 


0.39 


-56.9 


4.8 


2 


105 


22-33-43 85 


0.32 


-60-36-50 6 


0.87 


0.040 


0.035 








3.3 


2 


106 


22-34-06 81 


0.65 


-60-36-38 8 


0.70 


0.040 


0.039 








3.0 


2 


107 


22-31-58 23 


0.56 


-60-36-35 1 


1.08 


0.078 


0.109 








3.4 


2 


108 


22-34-51 98 


0.34 


-60-36-31 7 


0.61 


0.127 


0.194 


4.54 


2.08 


23.9 


5.4 


2 


109 


22-33-41 92 


0.54 


-60-36-32 1 


0.73 


0.062 


0.098 


5.42 


0.64 


42.1 


4.6 


2 


110 


22-34-56 23 


0.73 


-60-36-17 8 


0.76 


0.089 


0.121 








3.4 


2 


ill 


zz:oz:zy. 84 


U.oy 


-t>U:oo:4o.o 


n a i 


U.UbU 


U.UOO 








a n 
4.U 


z 


112 


22:32:52.95 


0.60 


-60:35:39.8 


1.14 


0.041 


0.066 


4.74 


2.42 


17.0 


3.1 


2 


113 


22:34:35.48 


0.41 


-60:35:32.2 


0.46 


0.096 


0.103 








4.8 


2 


114 


22:32:29.30 


0.38 


-60:34:59.5 


0.70 


0.077 


0.110 


4.33 


1.64 


23.3 


4.8 


2 


115 


22:34:31.75 


0.78 


-60:34:56.4 


0.92 


0.057 


0.098 


4.27 


3.16 


58.6 


3.2 


2 


116 


22:34:25.05 


0.78 


-60:34:53.0 


0.92 


0.058 


0.101 


4.45 


3.12 


56.3 


3.3 


2 


117 


22:34:01.04 


0.43 


-60:34:25.1 


0.56 


0.043 


0.037 








3.5 


2 


118 


22:31:53.16 


0.38 


-60:34:23.5 


0.54 


0.079 


0.053 








3.1 


2 


119 


22:33:12.02 


0.64 


-60:34:17.6 


0.50 


0.044 


0.039 








3.6 


2 


120 


22:34:34.07 


0.76 


-60:34:08.7 


0.55 


0.080 


0.139 


5.18 


1.68 


86.5 


4.2 


2 


121 


22:32:43.46 


0.19 


-60:33:51.5 


0.73 


0.054 


0.032 








3.6 


2 



Table 7— Continued 



ID 


RA 


aa 


Dec 


a5 


Speak 


Sint 




Grain 


PA 


SNi oca i 


Flag 


122 


22:32:53.22 


0.42 


-60:33:28.7 


0.39 


0.054 


0.047 








4.3 


2 


123 


22:33:03.30 


0.43 


-60:31:34.5 


0.71 


0.055 


0.059 








3.7 


2 


124 


22:32:54.39 


0.33 


-60:31:31.8 


0.37 


0.059 


0.043 








4.3 


2 


125 


22:33:51.87 


0.61 


-60:31:16.9 


1.01 


0.039 


0.047 








3.0 


2 


126 


22:33:45.07 


0.26 


-60:30:39.0 


0.74 


0.060 


0.054 








3.9 


2 


127 


22:34:05.18 


0.43 


-60:30:28.6 


0.92 


0.070 


0.097 








4.1 


2 


128 


22:32:41.43 


0.34 


-60:30:24.5 


0.57 


0.063 


0.040 








3.5 


2 


129 


22:32:16.62 


0.24 


-60:30:17.9 


0.49 


0.111 


0.093 








4.9 


2 


130 


22:33:29.14 


0.47 


-60:29:32.6 


0.67 


0.081 


0.122 


3.89 


2.44 


39.9 


4.5 


2 


131 


22:33:01.98 


0.52 


-60:29:27.5 


1.32 


0.049 


0.058 








3.0 


2 


132 


22:34:15.40 


0.60 


-60:29:24.7 


0.58 


0.098 


0.128 








4.4 


2 


133 


22:34:07.54 


0.69 


-60:29:12.3 


1.08 


0.078 


0.123 








3.7 


2 


134 


22:34:20.20 


0.53 


-60:28:59.9 


0.38 


0.116 


0.147 








5.2 


2 


IOC 

135 


22:33:07.71 


0.73 


-60:28:55.8 


n act 

0.66 


0.048 


0.044 








o n 

3.0 


2 


136 


22:33:26.99 


0.51 


-60:28:50.7 


0.60 


0.093 


0.143 


4.68 


1.39 


-51.3 


4.9 


2 


137 


22:32:40.80 


0.63 


-60:27:55.9 


0.72 


0.069 


0.069 








3.0 


2 


138 


22:33:11.58 


1.08 


-60:27:22.8 


1.06 


0.075 


0.161 


6.88 


2.46 


-53.6 


3.1 


2 


139 


22:33:17.23 


1.46 


-60:27:14.6 


0.40 


0.060 


0.072 








3.0 


2 


140 


22:33:42.28 


0.28 


-60:26:37.5 


0.48 


0.090 


0.050 








3.4 


2 


141 


22:33:35.16 


0.45 


-60:26:15.6 


0.58 


0.123 


0.201 


3.71 


3.37 


-63.0 


5.2 


2 


142 


22:33:22.42 


0.41 


-60:26:08.5 


0.61 


0.083 


0.043 








3.1 


2 



-44- 



-45 - 



ID 


Ra 


era 


Dec 


aS 


c 

'-'peak 




f) 


a 


PA 


^ ' local 


Flag 












5.2 GHz 














25 


22:32:53.08 


0.85 


-60:35:39.1 


0.85 


0.036 


0.035 








3.7 


2 


26 


22:32:29.22 


0.30 


-60:34:59.9 


0.43 


0.054 


0.080 


2.49 


1.02 


45.0 


4.2 


2 


27 


22:32:31.67 


0.28 


-60:34:24.3 


0.58 


0.039 


0.059 


2.49 


1.23 


-15.4 


3.5 


2 


28 


22:33:12.04 


0.35 


-60:34:17.2 


0.51 


0.029 


0.036 








3.3 


2 


29 


22:32:47.65 


0.22 


-60:33:36.0 


0.34 


0.038 


0.045 








4.4 


2 


30 


22:33:17.73 


0.29 


-60:32:35.1 


0.37 


0.037 


0.039 








3.7 


2 


31 


22:33:03.29 


0.32 


-60:31:34.1 


0.36 


0.035 


0.040 








4.0 


2 


32 


22:32:54.29 


0.79 


-60-31-31 


0.79 


0.035 


0.034 








3.9 


2 


33 


22:33:16.17 


0.06 


-60-31-27 8 


0.39 


0.040 


0.024 








4.2 


2 


34 


22:32:56.48 


0.29 


-60-30-57 4 


0.45 


0.030 


0.034 








3.4 


2 


35 


22:33:04.89 


0.27 


-60:30:30.9 


0.39 


0.033 


0.030 








3.2 


2 


36 


22:32:41.45 


0.81 


-60:30:25.7 


0.81 


0.038 


0.037 








3.8 


2 


37 


22:33:04.08 


0.33 


-60-30-12 8 

V/ V/ • '.7 V / ■ X _ • V.- 1 


0.59 


0.035 


0.045 








3.2 


2 


OO 


OO.QO.CQ 7/1 




-DU.Zy.4D.4t 


n ^7 

U.O 1 


U.U4U 


u.uzy 








o.y 


z 


39 


22:33:29.24 


0.61 


-60:29:33.8 


0.36 


0.068 


0.107 








3.2 


2 


40 


22:33:01.77 


0.38 


-60:29:32.1 


0.66 


0.035 


0.055 


2.53 


1.41 


25.4 


3.0 


2 


41 


22:32:36.22 


0.10 


-60:28:54.5 


0.27 


0.053 


0.024 








3.4 


2 


42 


22:32:55.95 


0.26 


-60:28:10.2 


0.26 


0.076 
8.7 GHz 


0.086 








4.7 


2 


7 


22:32:45.56 


0.08 


-60:34:19.6 


0.21 


0.075 


0.052 








4.7 


2 


8 


22:33:06.21 


0.21 


-60:33:50.2 


0.28 


0.042 


0.035 








3.1 


2 



Table 8: 5.2 and 8.7 GHz supplementary catalogues. These are low SNR (3 - 5er) sources with 
a priori 1.4 GHz positions. The ID numbering starts from the end of the main catalogue. 



Table 9. The combined ATHDFS catalogue. Flux densities for sources from the supplementary catalogues are listed 
in brackets. The spectral indices are calculated from flux densities measured on low resolution images, as described in 

Section [7J 



source name RA Dec Coord Flag S1.4GH- S2.5GH- S 5 . 2 GH„ Sg.TGHz ^IgHz "UgHz "licHz AGN fla S 



A 1 JT1U IT D_J ZZOOUO 


— DUD (Di 




a 


13 














Al ri U r o_J ZZooZo 


o — duo / zy 




:33 


; ' 

25 


88 


— 60: 57 


29 


.3 




0.162 ------ 


Al ri U r o_,J zZ- iZ'K) 


u — DUjojo 


22 


32 


5 5 


(12 


— 60:56 


5 (i 


5 




0.375 ______ 


Al JbiU r o_,J zz.iz 4 b 


o — dUjoj4 


22 


32 


4(i 


30 


— 60:56 


54 


(J 




0.254 ------ 


Al ri U r o_J zz.i-lU. > 


.4 — DU004U 


~ 


34 


()3 


.43 


— 60:56 


40 


.3 




0.210 ------ 


Al JrlUr o_,J -i--10--14o 


Q _5Arii-_AQ A 


22 


■32 


43 


80 


— 60:56 


(18 


8 




0.363 ______ 


Al JrliJr* o_,J -i--10--14o 


S — bUootJS-ti 


22 


■32 


44 


8!) 


— 60:56 


(13 


7 




0.176 ------ 


Al JbiU r b_J zz-.W 1 U 


O — DUjj4jA 




34 


10 


58 


— 60: 55 


45 


A 




2.106 ------ 


A 1 JrlUr a_,)Zz.i41il 


CL etnr. EL A CLTS 
O — OUO j4j£i 




34 


{)!) 


50 


— 60: 55 


59 


6 






Al nUr a_JZZ.i.illo 


O — DUO J44 




33 


(18 


50 


— 60: 55 


44 


.3 




3.643 ------ 


Al nUr D_Jzzool4 




22 


:33 


14 


f ) 3 


— 60: 55 


43 


5 






Al JrlUr o_,J zz.>.5 1 b 


A RAt;r,QQ 




:33 


16 


f)8 


— 60: 55 


33 


6 




0.420 ------ 


A T 1 "IJ T~_ T? Q T 1 "3 "3 ri Q 

A 1 Jbl U r b _,J z z ■> ,>'.>,> 


A UAC/I 
y — DUo4oz 




:33 


53 


!)2 


— 60: 54 


52 


1 




5.918 ------ 


Al nUr o_Jzzooo4 


d _5Ari /I ri c 


22 


:33 


:34 


f)7 


— 60: 54 


5 5 


.9 




0.451 ______ 


Al nUr b _J zzoz 14 


o — bUo4,3U 




■32 


14 


85 


— 60: 54 


30 


2 




18.601 ______ 


Al nUr o_J -iz. i-i4 ^ 


4 — DUj41 i 




34 


48 


45 


— 60: 54 


17 


5 




1.396 ------ 


Al JrlUr o_Jzzool / 


— DUo41oA 


22 


33 


1 ! 


5fi 


— 60: 54 


16 


2 






A T 1 TJ T~l Q 1 7 

Al nUr a_,Jz__lool / 


— DU 0410-D 


22 


33 


16 


46 


— 60: 54 


10 


2 




5.570 ------ 


Al JbiU r b_J zz- > 1 ■ .>'.) 






■31 


5 (i 


(JO 


— 60: 54 


1 ' 


.3 




0.341 ______ 


Al JrllJJb* b_J zzozlJ4 


o — DUo414 


22 


32 


()4 


87 


— 60: 54 




6 




0.526 ______ 


Al JrliJr o —J Z Zo Z Zo 


Q RAt./l AC 


22 


■32 


28 


80 


— 60: 54 


(1() 


5 




0.159 ------ 


Al JrlUr b_JzZ'.HoU 


A fiA r; o c -7 




34 


30 


90 


— 60:53 


57 


.9 




0.199 ------ 


a i n u r b _.j z z .. > z ■ > 1 r 


o fin ^'i^O 

o — DUDoDz 




) 2 






~rIv53 


'' 2 








a i n u r o _.J zzoioi 


1 — DUOOZo 






51 












n 31 K 


a i n u r b _.j zz.iu-i 


a nn ^ 'i 1 1 
4 — DUDo 1 1 




















a i n u r b _.j z z ..>-_.■>■> . 


4 — DUDzDy 






r '' 


. 




''; 








a i n u r b _.j z z .. j i -± i . 


r. en cono 
J — DUDoUz 




] 


41 


r ' 












a i n u r b _.j z z .. ) i • > u . 


it: fin ^ ^ « 
— DUDzDo 


















315 


a i n u r b _.j z z .. > z u • < . 


a fiA^O/l A 




•32 










' 




87 888 


A 1 rl U r b _.J z z ■ > _ i ' . > . 


A (5 A K 1 /I 1 "D 

U — DUoz4zl_> 




: 3 2 


, ' 
()1 


80 


— 60:52 


25 


8 




1.239 ______ 


ATHDFS-J223301 


5-605250A 


22 


:33: 


:01. 


.52 


-60:52: 


50 


.6 


L 


0.404 


ATHDFS-J223301 


5-605250B 


22 


:33: 


:01. 


.12 


-60:52 


:39. 


.9 


L 


0.335 - 


ATHDFS-J223458 


.6-605225 


22 


:34: 


:58. 


63 


-60:52 


:25. 


.1 


L 


5.440 


ATHDFS-J223345 


.4-605227 


22 


:33: 


:45 


46 


-60:52 


:27. 


.4 


L 


0.111 


ATHDFS-J223454 


.9-605211 


22 


:34: 


:54 


.95 


-60:52 


:11. 


.4 


L 


5.062 ______ 


ATHDFS.J223352 


.5-605210 


22 


:33: 


:52. 


50 


-60:52 


:10. 


.5 


L 


0.157 ______ 


ATHDFS-J223241 


.8-605209 


22 


:32: 


:41 


.85 


-60:52 


09 


3 


L 


0.094 ______ 


ATHDFS-J223242 


9-605155 


22 


:32: 


42 


.95 


-60:51: 


:55. 


.7 


L 


0.114 ______ 


ATHDFS.J223223 


.3-605137 


22 


:32 


:23 


33 


-60:51: 


:37. 


.9 


L 


2.079 ______ 


ATHDFS-J223323 


.8-605141 


22 


:33 


:23. 


.89 


-60:51: 


:41. 


.5 


L 


0.114 ______ 


ATHDFS-J223420 


.1-605138 


22 


:34: 


20 


.12 


-60:51: 


:38. 


9 


L 


0.094 ______ 


ATHDFS-J223427 


.0-605132 


22 


:34: 


:27 


08 


-60:51: 


:32. 


9 


L 


0.172 ______ 


ATHDFS.J223238 


.8-605113 


22 


:32: 


:38. 


.89 


-60:51: 


:13. 


.8 


L 


0.086 


ATHDFS-J223403 


.1-605101 


22 


:34: 


:03. 


.19 


-60:51: 


:01. 


.8 


L 


12.043 


ATHDFS.J223139 


.6-605039 


22 


:31: 


:39 


62 


-60:50: 


:39 


3 


L 


0.212 


ATHDFS-J223257 


.0-605039 


22 


:32: 


:57. 


01 


-60:50: 


:39. 


.1 


L 


0.120 


ATHDFS.J223226 


.9-605029 


22 


:32: 


:26. 


90 


-60:50: 


:29 


4 


L 


0.094 


ATHDFS-J223142 


.8-605024 


22 


:31: 


42 


80 


-60:50: 


24 


.9 


L 


0.283 


ATHDFS.J223238 


.5-605018 


22 


:32: 


:38. 


50 


-60:50: 


:18. 


.5 


L 


0.405 


ATHDFS.J223306 


.7-605014 


22 


:33: 


:06 


74 


-60:50 


:14 


.7 


L 


0.075 ______ 


ATHDFS-J223411 


6-604931 


22 


.34 


:11 


(il 


-60:49 


:31 


.2 


L 


0.160 ------ 



Table 9 — Continued 



source name 



RA 



Coord Flag 5'l,4GHz 



52.5GHz 55.2GHz 



Ss.7GHz 



,!.5GHz 
*1.4GHz 



5.2GHz 
3 2 5GHa 



8.7GHz 
"5.2GHs 



AGN flag 



ATHDFS 


..1223329 


3 


-604931 


22 


33 


2!) 


.36 


-60 


4!) 


31 


.7 


L 


0.182 


ATHDFS 


.J223221. 


3 


-604929 


22 


32 


21 


.37 


-60 


4!) 


29 


.1 


L 


0.083 


ATHDFS 


.J223223 


6 


-604923 


22 


32 


23 


.67 


-60 


4!) 


23 


.8 


L 


0.209 


ATHDFS, 


.J223301. 


3 


-604926 


22 


33 


01 


.31 


-60 


4!) 


26 


.6 


L 


0.074 


ATHDFS 


.J223414. 


3 


-604923 


22 


:34 


14 


.39 


-60 


4!) 


23 


.4 


L 


0.134 


ATHDFS 


.J223524. 


8 


-604918A 


22 


:35 


24 


.89 


-60 


4!) 


18 


.6 


L 


0.136 


ATHDFS 


.J223524. 


8 


-604918B 


22 


:35 


:25 


98 


-60 


4!) 


07 


.8 


L 


0.320 


ATHDFS 


.J223430. 





-604922 


22 


34 


30 


.01 


-60 


4!) 


22 


.1 


L 


0.172 


ATHDFS 


.J223454. 





-604904 


22 


;34 


54 


.04 


-60 


49 


04 


.6 


L 


0.483 


ATHDFS 


.J223413. 


1 


-604909 


22 


;34 


:13 


15 


-60 


49 


09 


.8 


L 


0.185 


ATHDFS 


-J223502. 


1 


-604858 


22 


;35 


02 


,16 


-60 


48 


:58 


.6 


L 


0.423 


ATHDFS 


.J223107. 


4 


-604855 


22 


;31 


07 


.48 


-60 


48 


:55 


.0 


L 


11.272 


ATHDFS 


.J223400. 


5 


-604903A 


22 


;34 


00 


.52 


-60 


49 


03 


.7 


L 


0.338 


ATHDFS 


.J223400. 


5 


-604903B 


22 


;33 


59 


41 


-60 


49 


01 


.4 


L 


0.110 


ATHDFS 


-J223359. 


4 


-604901 


22 


;33 


59 


41 


-60 


49 


01 


,4 


L 


0.154 


ATHDFS 


.J223417. 





-604857 


22 


;34 


:17 


.03 


-60 


48 


:57 


,2 


L 


0.120 


ATHDFS 


.J223543. 


9 


-604838 


22 


:35 


43 


.90 


-60 


48 


38 


,6 


L 


0.614 


ATHDFS 


.J223407. 


5 


-604847 


22 


;34 


07 


.53 


-60 


48 


:47 


,6 


L 


0.079 


ATHDFS 


.J223235 


6 


-604844 


22 


;32 


:35 


,65 


-60 


48 


:44 


,7 


L 


0.103 


ATHDFS 


.J223447. 


4 


-604843 


22 


34 


:47 


48 


-60 


48 


43 


,6 


L 


0.091 


ATHDFS 


.J223452. 





-604834 


22 


;34 


:52 


,03 


-60 


48 


34 


,4 


L 


0.245 


ATHDFS. 


.J223337. 


8 


-604833 


22 


;33 


:37 


83 


-60 


48 


33 


,9 


L 


0.322 


ATHDFS, 


.J223146. 


9 


-604827 


22 


;31 


46 


97 


-60 


48 


27 


,9 


L 


0.120 


ATHDFS 


.J223255. 


7 


-604823 


22 


;32 


:55 


,77 


-60 


48 


:23 


,4 


L 


0.125 


ATHDFS 


.J223250. 


5 


-604814 


22 


;32 


:50 


.50 


-60 


48 


14 


,8 


L 


0.103 


ATHDFS 


-J223109. 


5 


-604810 


22 


;31 


09 


56 


-60 


48 


10 


.5 


L 


0.205 


ATHDFS, 


-J223359. 


7 


-604806 


22 


33 


59 


.72 


-60 


48 


06 


,3 


L 


0.103 


ATHDFS 


.J223243. 





-604758 


22 


;32 


43 


,04 


-60 


■47 


:58 


.8 


L 


0.080 


ATHDFS 


.J223414. 


7 


-604753 


22 


;34 


14 


,73 


-60 


■47 


:53 


,9 


L 


0.410 


ATHDFS 


.J223217. 


6 


-604751 


22 


;32 


:17 


.63 


-60 


47 


:51 


,6 


L 


0.082 


ATHDFS, 


.J223417. 


5 


-604749 


22 


;34 


:17 


50 


-60 


47 


49 


,0 


L 


0.070 


ATHDFS, 


.J223226 


8 


-604745 


22 


;32 


26 


.84 


-60 


47 


45 


.5 


L 


0.186 


ATHDFS 


.J223254. 





-604736 


22 


;32 


54 


06 


-60 


47 


36 


.8 


L 


0.336 


ATHDFS 


.J223340. 


2 


-604730 


22 


;33 


40 


22 


-60 


■47 


30 


.7 


L 


0.065 


ATHDFS 


.J223141 


7 


-604725 


22 


;31 


41 


.79 


-60 


■47 


25 


.7 


L 


0.137 


ATHDFS, 


-J223353. 


3 


-604723 


22 


;33 


:53 


32 


-60 


47 


23 


.6 


L 


0.075 


ATHDFS 


.J223527 


5 


-604714 


22 


:35 


:27 


,50 


-60 


47 


14 


.1 


L 


0.334 


ATHDFS 


.J223444. 





-604710 


22 


34 


44 


.00 


-60 


47 


10 


.8 


L 


0.251 


ATHDFS 


.J223108. 


1 


-604706 


22 


31 


08 


.16 


-60 


47 


06 


.9 


L 


0.192 


ATHDFS 


.J223315. 


8 


-604707 


22 


33 


:15 


.84 


-60 


47 


07 


.1 


L 


0.073 


ATHDFS 


.J223420. 


4 


-604658 


22 


34 


20 


.47 


-60 


46 


:58 


.9 


L 


0.155 


ATHDFS 


.J223527. 


8 


-604639A 


22 


:35 


27 


.84 


-60 


46 


39 


.3 


L 


5.478 


ATHDFS 


.J223527. 


8 


-604639B 


22 


:35 


27 


.35 


-60 


46 


:47 


.3 


L 


1.423 


ATHDFS 


.J223231. 


6 


-604654 


22 


32 


31 


.69 


-60 


46 


54 


.2 


L 


0.066 


ATHDFS 


.J223254. 





-604650 


22 


32 


:54 


.02 


-60 


46 


50 


.6 


L 


0.140 


ATHDFS 


.J223147. 


2 


-604647 


22 


31 


:47 


.29 


-60 


46 


:47 


.9 


L 


0.077 


ATHDFS 


.J223305. 


3 


-604647 


22 


33 


05 


.31 


-60 


46 


:47 


.2 


L 


0.086 


ATHDFS 


..1223118 


9 


-604644 


22 


31 


18 


.99 


-60 


46 


44 


.0 


L 


0.174 


ATHDFS 


-J223333. 


2 


-604642 


22 


33 


33 


.20 


-60 


46 


42 


.8 


L 


0.255 


ATHDFS 


-J223300. 


3 


-604640 


22 


33 


00 


.32 


-60 


46 


40 


.8 


L 


0.104 


ATHDFS 


..1223228 


5 


-604642 


22 


32 


28 


53 


-60 


46 


42 


6 


L 


0.077 



<0.15 



<0.15 



(0.117) 
<0.18 
<0.18 



(0.085) 



(0.091) 

(0.178) 
<0.16 

(0.092) 
(0.103) 
(0.140) 

<0.20 
0.292 
0.228 
<0.14 

<0.14 



<0.14 
<0.16 



<0.18 
<0.11 

<0.10 

0.234 
<0.12 
<0.18 



<-0.32 



<1.27 



-2.29 ± 0.28 
<0.86 
<0.29 



-0.06 ± 0.39 



-1.27 ± 0.26 

0.43 ± 0.33 
<0.74 

0.26 ± 0.41 
0.38 ± 0.42 
-1.97 ± 0.27 

<1.81 
0.42 ± 0.29 
-0.58 ± 0.24 
<1.25 

<1.11 



<1.10 
<0.01 



<1.66 
<-0.36 

<0.22 

0.07 ± 0.34 
<0.24 
<1.43 



AGN 



AGN 
AGN 



AGN 



Table 9 — Continued 



source name RA Dec Coord Flag S L4 GHz S 2 .5GHz S 5 .2GHz Ss.TGHz "lioHz a l'lWll a l'lWkl AGN flag 



ATHDFS-.J223536 


8-604632 


22 


:35 


36.87 


-60:46 


32.7 


L 


0. 


568 


- 


- 


- 


ATHDFS.J223312. 


3-604630 


22 


33 


12.39 


-60:46 


30.6 


L 


0. 


086 


<0.12 


<0.59 


- 


ATHDFS.J223330 


4-604624 


22 


33 


30.48 


-60:46 


24.4 


L 


0. 


113 


(0.125) 


0.16 ± 0.32 


AGN 


ATHDFS.J223434 


7-604603 


22 


34 


34.72 


-60:46 


03.0 


L 


0. 


147 


(0.179) 


-0.03 ± 0.38 


- 


ATHDFS.J223310. 


2-604601 


22 


33 


10.29 


-60:46 


01.3 


L 


0. 


090 


<0.12 


<0.51 


- 


ATHDFS.J223258 


6-604548 


22 


:32 


58.62 


-60:45 


48.8 


L 


0. 


110 


<0.12 


<0.17 


- 


ATHDFS.J223329 


6-604537 


22 


33 


29.69 


-60:45 


37.4 


L 


0. 


272 


0.139 


-0.95 ± 0.43 


- 


ATHDFS.J223408 


1-604534 


22 


34 


08.13 


-60:45 


34.6 


L 


0. 


181 


(0.060) 


-1.82 ± 0.29 


- 


ATHDFS.J223342. 


9-604524 


22 


33 


42.92 


-60:45 


■24.8 


L 


1 


968 


1.588 


-0.36 ± 0.03 


- 


ATHDFS.J223324. 


0-604516 


22 


33 


24.08 


-60:45 


16.2 


L 


0. 


284 


<0.12 


<-1.45 


- 


ATHDFS.J223320 


1-604457 


22 


33 


20.15 


-60:44 


:57.4 


L 


0. 


344 


<0.13 


<-1.67 


- 


ATHDFS.J223443. 


3-604452 


22 


34 


43.38 


-60:44 


:52.7 


L 


1. 


534 


1.673 


0.18 ± 0.05 


AGN 


ATHDFS.J223121. 


4-604448 


22 


31 


21.45 


-60:44 


48.5 


L 


0. 


131 


- 


- 


- 


ATHDFS.J223311. 


5-604449 


22 


33 


11.53 


-60:44 


49.7 


L 


0. 


261 


(0.091) 


-2.12 ± 0.28 


- 


ATHDFS.J223319. 


1-604428 


22 


33 


19.12 


-60:44 


28.2 


L 


6. 


230 


5.969 


-0.06 ± 0.01 


AGN 


ATHDFS.J223210. 


3-604433 


22 


32 


10.36 


-60:44 


33.0 


L 


56.513 


43.478 


-0.45 ± 0.00 


- 


ATHDFS.J223439 


0-604435 


22 


34 


39.08 


-60:44 


:35.4 


L 


0. 


184 


(0.110) 


-0.51 ± 0.31 


- 


ATHDFS.J223356 


9-604438 


22 


33 


56.94 


-60:44 


:38.9 


L 


0. 


085 


<0.15 


<0.93 


- 


ATHDFS.J223244. 


1-604437 


22 


32 


44.10 


-60:44 


37.3 


L 


0. 


118 


(0.239) 


0.20 ± 0.31 


AGN 


ATHDFS.J223147. 


2-604415 


22 


31 


47.29 


-60:44 


15.2 


L 


0. 


091 


- 


- 


- 


ATHDFS.J223326 


3-604416 


22 


33 


26.38 


-60:44 


:16.4 


L 


0. 


089 


<0.12 


<0.46 


- 


ATHDFS.J223255. 


2-604415 


22 


32 


55.26 


-60:44 


15.7 


L 


0. 


069 


<0.10 


<0.66 


- 


ATHDFS.J223422. 


4-604412 


22 


:34 


■22.41 


-60:44 


:12.0 


L 


0. 


130 


(0.078) 


-1.13 ± 0.36 


- 


ATHDFS.J223226 


8-604408 


22 


32 


:26.88 


-60:44 


08.8 


L 


0. 


133 


<0.13 


<-0.05 


- 


ATHDFS.J223313. 


9-604359 


22 


33 


13.90 


-60:43 


:59.8 


L 


0. 


175 


<0.12 


<-0.59 


- 


ATHDFS.J223255 


6-604400 


22 


32 


55.65 


-60:44 


00.1 


L 


0. 


101 


0.191 


0.77 ± 0.33 


AGN 


ATHDFS.J223101. 


3-604351 


22 


31 


01.30 


-60:43 


:51.4 


L 


0. 


159 


- 


- 


- 


ATHDFS.J223319. 


1-604348 


22 


33 


19.13 


-60:43 


■48.6 


L 


1 


085 


0.691 


-0.59 ± 0.09 


- 


ATHDFS.J223147. 


4-604338 


22 


31 


:47.48 


-60:43 


38.2 


L 


0. 


176 


- 


- 


- 


ATHDFS.J223126. 


2-604337 


22 


31 


26.24 


-60:43 


37.3 


L 


0. 


174 


- 


- 


- 


ATHDFS.J223439 


7-604337 


22 


34 


:39.73 


-60:43 


37.3 


L 


0. 


211 


<0.17 


<-0.37 


- 


ATHDFS.J223534 


3-604328 


22 


:35 


:34.32 


-60:43 


28.9 


L 


0. 


657 


- 


- 


- 


ATHDFS.J223250 


6-604336 


22 


32 


50.62 


-60:43 


36.5 


L 


0. 


105 


<0.11 


<0.08 


- 


ATHDFS.J223522 


2-604326 


22 


:35 


22.26 


-60:43 


26.9 


L 


0. 


222 








ATHDFS.J223330 


4-604332 


22 


33 


:30.46 


-60:43 


32.5 


L 


0. 


080 


<0.12 


<0.71 




ATHDFS.J223355 


6-604315 


22 


33 


55.63 


-60:43 


15.7 


L 


154.700 


111.800 


-0.53 ± 0.00 




ATHDFS.J223440. 


4-604309 


22 


34 


40.46 


-60:43 


09.9 


L 


0. 


150 


<0.20 


<0.49 




ATHDFS.J223430 


8-604310 


22 


34 


30.82 


-60:43 


10.4 


L 


0. 


141 


<0.16 


<0.25 




ATHDFS.J223240 


2-604306 


22 


32 


40.24 


-60:43 


06.5 


L 


0. 


091 


(0.098) 


-0.26 ± 0.31 




ATHDFS.J223207. 


9-604305 


22 


32 


07.96 


-60:43 


05.6 


L 


0. 


114 


<0.18 


<0.73 




ATHDFS.J223427. 


3-604258 


22 


34 


27.34 


-60:42 


58.8 


S 


0. 


571 


0.596 


0.00 ± 0.11 


AGN 


ATHDFS.J223130. 


4-604232 


22 


31 


30.45 


-60:42 


32.3 


L 


0. 


235 








ATHDFS.J223425 


8-604232 


22 


34 


25.82 


-60:42 


32.7 


L 


0. 


137 


(0.129) 


0.21 ± 0.50 


AGN 


ATHDFS.J223239 


0-604230 


22 


32 


39.04 


-60:42 


30.1 


L 


0. 


056 


<0.09 


<0.82 




ATHDFS.J223312. 


4-604227 


22 


33 


12.45 


-60:42 


27.2 


L 


0. 


078 


0.137 


0.77 ± 0.38 


AGN 


ATHDFS.J223437. 


2-604214 


22 


34 


37.27 


-60:42 


14.3 


L 


2. 


872 


3.876 


0.55 ± 0.02 


AGN 


ATHDFS.J223508 


5-604217 


22 


:35 


08.52 


-60:42 


17.5 


L 


0. 


173 








ATHDFS.J223338 


8-604216 


22 


33 


38.89 


-60:42 


16.4 


L 


0. 


168 


0.132 


0.04 ± 0.34 


AGN 


ATHDFS.J223523 


6-604207 


22 


:35 


23.69 


-60:42 


07.9 


L 


0. 


723 








ATHDFS.J223135. 


8-604207 


22 


31 


35.84 


-60:42 


07.0 


L 


0. 


113 








ATHDFS_.J223359 


8-604155 


22 


33 


59.86 


-60:41 


55.4 


S 


0. 


536 


0.162 


-1.11 ± 0.39 





Table 9 — Continued 



source name 




R,A 


Dec 




Coord Flag 


Si.. 


1GHz 


52.5GHz 


S5.2GHZ 


S8.7GHz 


2.5GHz 
"1.4GHz 


„5.2GHz 
a 2.5GHz 


„8.7GHz 
a 5.2GHz 


ATHDFS J223255 


4 — 604151 


22 


32:55.45 


— 60 


■41 


5 1 


.3 


L 





132 


(0.046) 






— 1.38 ± 0.31 






ATHDFS J223158 


4 — 604142 


22 


31:58.45 


— 60 


41 


42 


.3 


L 


0. 


111 


<0.13 






<0.31 






ATHDFS J223339 




22 


33:39.59 


— 60 


41 


31 


1 


L 


0. 


094 


(0.048) 






— 1.36 ± 0.35 






ATHDFS ,1223224 




22 


32:24.52 


— 60 


41 


13 


.0 


L 


4 


108 


3.052 






—0.48 ± 0.02 






ATHDFS_,J223200. 


5 — 604102 


22 


32:06.53 


— 60 


:41 


:()2 


,2 


L 


0. 


073 


<0.15 






<1.19 






ATHDFS-J223448. 


3 — 604042 


22 


34:48.33 


— 60 


:4() 


:42 


.8 


L 


0. 


437 


0.290 






—0.54 ± 0.30 






ATHDFS-J223430- 


1 — 604043 


22 


34:30.13 


— 60 


:4() 


:43 


.5 


L 


0. 


057 


<0.10 






<0.88 






ATHDFS J223251 


1 — 604042 


22 


32:51.14 


— 60 


40 


42 


1 


L 


0. 


070 


<0.09 






<0.36 






ATHDFS_,J223514 


4 — 604024 


22 


:35:14.48 


— 60 


:4() 


:24 


8 


L 


0. 


238 














ATHDFS_,J223348 


2 — 604026 


22 


: 33:48. 25 


— 60 


:4() 


:26 


7 


L 





097 


(0.047) 






— 1.25 ± 0.35 






ATHDFS_,J223429 


8 — 604020 


22 


: 34:29. 84 


— 60 


:4() 


:2() 


2 


L 


0. 


099 


(0.159) 






0.43 ± 0.32 






ATHDFS_,J223417 


8 — 604009 


22 


:34:17.80 


— 60 


:4() 


:()9 


3 


L 


1. 


502 


1.092 






-0.47 ± 0.05 






ATHDFS_,J223337 


5 — 604006 


22 


33:37.53 


— 60 


:4() 


:06 


6 


L 


0. 


094 


<0.10 






<0.02 






ATHDFS_,J223412 


2 — 603957 


22 


34:12.22 


— 60 


39 


:57 


3 


L 


0. 


083 


<0.08 






<0.02 






ATHDFS_,J223438. 


— 603951 


22 


: 34:38. 07 


— 60 


39 


: 5 1 


2 


L 


0. 


102 


(0.074) 






-0.84 ± 0.35 






ATHDFS_,J223343 


9 — 603953 


22 


33:43.91 


— 60 


39 


:53 


6 


L 


0. 


102 


<0.09 






<-0.26 






ATHDFS_,J223047 


9 — 603933 


22 


:30:47.91 


— 60 


39 


:33 


,7 


L 


0. 


239 














ATHDFS_,J223324 


7—603934 


22 


33:24.71 


— 60 


39 


:34 


.6 


L 


0. 


092 


(0.059) 






—0.69 ± 0.33 






ATHDFS_,J22322() 


6 — 603931 


22 


32:20.60 


— 60 


39 


:31 


8 


L 


0. 


138 


0.136 






-0.25 ± 0.34 






ATHDFS_,J223529 


2 — 603927 


22 


35:29.20 


— 60 


39 


:27 


.0 


L 


0. 


229 














ATHDFS J223400 




22 


: 34:00. 27 


— 60 


39 


■30 


4 


L 


0. 


117 


<0.08 






<-0.74 






ATHDFS J223207 




22 


:32:07.99 


— 60 


39 


28 


,7 


L 


0. 


107 


(0.205) 






0.20 ± 0.34 






ATHDFS J223222 


7—603924 


22 


:32:22.72 


— 60 


39 


■24 


4 


L 


0. 


086 


<0.09 






<0.10 






ATHDFS J223253 


7—603921 


22 


:32:53.70 


— 60 


39 


21 


,2 


L 


0. 


052 


<0.07 






<0.48 






ATHDFS J223331 


'^_(Sn^91 4 


22 


: 33:31. 32 


— 60 


39 


■ 14 


.6 


L 


0. 


099 


<0.08 






<-0.32 






ATHDFS J223123 


i _ firy^n^ 

± — UUOjUO 


22 


:31:23.18 


— 60 


39 


■03 


5 


L 


23.988 














ATHDFS_,J223258 


7—603903 


22 


:32:58.79 


— 60 


39 


:()3 


.9 


L 


0. 


058 


(0.033) 






—0.96 ± 0.37 






ATHDFS J223245 


c; f;n'-tX r i7 

U UUOO-J J 


22 


:32:45.65 


— 60 


38 


:57 


3 


L 


0. 


843 


0.536 






—0.69 ± 0.06 






ATHDFS J223''0~> 




22 


:32:05.99 


— 60 


38 


:57 


.0 


L 


0. 


286 


0.222 






— 0.80 ± 0.29 






ATHDFS_,J223144 


4 — 603858 


22 


:31:44.45 


— 60 


38 


:58 


,4 


L 


0. 


107 














ATHDFS_,J223153 


7—603853 


22 


:31:53.74 


— 60 


38 


:53 


6 


L 


0. 


076 


<0.14 






<1.07 






ATHDFS J223450 


4 — 603844 


22: 


:34:50.40 


— 60 


38 


44 


9 


L 


0. 


212 


(0.070) 






— 1.87 ± 0.29 






ATHDFS_,J223307 


1 — 603846 


22 


: 33:07. 13 


— 60 


38 


:46 


.9 


L 


0. 


137 


0.074 






— 1.00 ± 0.43 






ATHDFS J223457 


o — UUOO £ ±U 


22 


:34:57.30 


— 60 


38 


■40 


,2 


L 


0. 


184 


(0.128) 






—0.46 ± 0.36 






ATHDFS.J223232. 


3-603842 


22 


32:32.32 


-60 


38 


:42 


3 


L 


0. 


085 


(0.076) 






—0.36 ± 0.35 






ATHDFS.J223335 


9-603828 


22 


: 33:35. 94 


-60 


:38 


:28 


,4 


s 






0.092 












ATHDFS.J223505 


5-603825 


22 


35:05.53 


-60 


:38 


:25 


.9 


L 


0. 


343 


<0.06 












ATHDFS.J223304 


6-603835 


22 


33:04.66 


-60 


:38 


:35 


.8 


L 


0. 


067 








<-0.14 






ATHDFS.J223608 


1-603823 


22 


36:08.12 


-60 


:38 


:23 


.9 


L 


0. 


258 














ATHDFS.J223432 


1-603815 


22 


34:32.16 


-60 


:38 


:15 


.0 


S 


0. 


268 


0.371 






0.65 ± 0.20 






ATHDFS.J223138 


7-603818 


22 


31:38.74 


-60 


:38 


:18 


.5 


L 


0. 


089 














ATHDFS.J223418. 


6-603808 


22 


34:18.63 


-60 


:38 


:08 


.0 


L 


0. 


346 


0.244 






-0.33 ± 0.15 






ATHDFS.J223442. 


7-603802 


22 


34:42.70 


-60 


:38 


:02 


.4 


L 


0. 


254 


0.215 






-0.51 ± 0.31 






ATHDFS.J223248 


2-603805 


22 


32:48.29 


-60 


:38 


:05 


.6 


L 


0. 


076 


(0.060) 


<0.10 




-0.48 ± 0.34 






ATHDFS.J223334 


4-603804 


22 


33:34.47 


-60 


:38 


:04 


.7 


L 


0. 


064 


<0.07 






<0.15 






ATHDFS.J223436 


9-603754 


22 


34:36.90 


-60 


:37 


:54 


.6 


L 


0. 


553 


0.453 






-0.30 ± 0.11 






ATHDFS.J223346 


9-603753 


22 


33:46.98 


-60 


:37 


:53 


.5 


S 






0.076 












ATHDFS.J223254 


5-603748 


22 


32:54.53 


-60 


:37 


■48 


.0 


L 


0. 


092 


<0.08 


<0.10 




<-0.34 






ATHDFS.J223350 


0-603741 


22 


33:50.09 


-60 


:37 


:41 


.3 


L 


0. 


670 


0.543 






-0.36 ± 0.05 






ATHDFS.J223441. 


6-603740 


22 


34:41.61 


-60 


:37 


:40 


.3 


L 


0. 


194 


(0.079) 






-1.07 ± 0.29 






ATHDFS_,J223232 


8-603737 


22 


32:32.85 


-60 


:37 


:37 


.1 


L 


0. 


645 


0.489 


0.280 




-0.51 ± 0.08 


-0.98 ± 0.19 





AGN flag 



AGN 



AGN 



Table 9 — Continued 



source name 




RA 




Dec 


Coord Flag 


^1.4GHz 


52.5GHz 


55.2GHz 


58.7GHz 


2.5GHz 
°1.4GHz 


_ 5.2GHz 
a 2.5GHz 


8.7GHz i pm fl^.„ 
a 5.2GHz A(jN Hag 


ATHDFS_J223142. 5— 603737 


22 


31:42 


.51 


—60:37:37.4 


L 


0.213 














ATHDFS_J223404. 8 — 603732 


22 


34:04 


.84 


—60:37:32.3 


L 


3.238 


2.158 






—0.66 ± 0.03 






ATHDFS_J223503. 2 — 603729 


22 


35:03 


21 


—60:37:29.2 


L 


0.064 


<0.14 






<1.28 






ATHDFS.J223437. 7-603726 


22 


34:37 


.73 


—60:37:26.5 


L 


0.187 


(0.090) 






—0.93 ± 0.28 






ATHDFS.J223417. 1 — 603724 


22 


34:17 


.18 


—60:37:24.5 


L 


0.157 


(0.081) 






— 1.26 ± 0.30 






ATHDFS.J223341. 2-603724 


22 


33:41 


20 


—60:37:24.7 


L 


0.071 


(0.089) 






0.19 ± 0.42 




AGN 


ATHDFS.J223225. 6-603717 


22 


32:25 


.68 


—60:37:17.4 


L 


0.061 


<0.09 






<0.73 






ATHDFS.J223202. 5 — 603714 


22 


32:02 


.55 


—60:37:14.0 


L 


0.151 


(0.103) 






— 0.62 ± 0.28 






ATHDFS_.J223326. 0-603716 


22 


33:26 


01 


—60:37:16.7 


L 


0.083 


<0.07 






<-0.34 






ATHDFS.J223506. 5-603700 


22 


35:06 


.52 


—60:37:00.3 


L 


0.088 














ATHDFS.J223236. 6-603657 


22 


32:36 


.60 


—60:36:57.7 


s 




0.111 












ATHDFS.J223400. 2-603653 


22 


34:00 


.29 


—60:36:53.3 


L 


2.209 


1.399 






-0.77 ± 0.03 






ATHDFS.J223525. 8-603652 


22 


35:25 


88 


—60:36:52.0 


L 


0.135 














ATHDFS.J223343. 7-603651 


22 


33:43 


76 


— 60:36:51.5 


L 


0.070 


(0.040) 






— 1.14 ± 0.39 






ATHDFS.J223404. 3-603638 


22 


34:04 


36 


-60:36:38.8 


L 


1.050 


0.743 






-0.63 ± 0.06 






ATHDFS_.J223158. 1-603636 


22 


31:58 


14 


—60:36:36.7 


L 


0.173 


(0.078) 






— 1.21 ± 0.29 






ATHDFS.J223605. 7-603631 


22 


36:05 


78 


-60:36:31.0 


L 


0.148 














ATHDFS.J223406. 7-603637 


22 


34:06 


.76 


-60:36:37.6 


L 


0.127 


(0.040) 






-1.14 ± 0.34 






ATHDFS_.J223054. 4-603631 


22 


30:54 


42 


—60:36:31.5 


L 


0.177 














ATHDFS.J223439. 9-603629 


22 


34:39 


.95 


-60:36:29.7 


L 


0.407 


<0.13 






<-1.92 






ATHDFS.J223341. 9-603634 


22 


33:41 


.93 


—60:36:34.5 


L 


0.174 


(0.098) 






—0.83 ± 0.31 






ATHDFS.J223451. 7— 603632 


22 


34:51 


76 


—60:36:32.9 


L 


0.066 


(0.194) 






1.56 ± 0.33 




AGN 


ATHDFS.J223429. 9-603629 


22 


:34:29 


.97 


—60:36:29.6 


L 


0.671 


0.785 






0.35 ± 0.06 




AGN 


ATHDFS.J223316. 5-603627 


22 


33:16 


.55 


—60:36:27.5 


L 


0.661 


0.451 


0.204 




—0.67 ± 0.06 


-1.03 ± 0.19 




ATHDFS.J223526. 2-603617 


22 


35:26 


.21 


—60:36:17.6 


L 


0.190 














ATHDFS_J223518. 7— 603619 


22 


: 35:18 


.73 


—60:36:19.9 


L 


0.094 














ATHDFS.J223456. 2-603619 


22 


34:56 


.21 


—60:36:19.2 


L 


0.120 


(0.089) 






0.12 ± 0.32 




AGN 


ATHDFS.J223158. 5 — 603614 


22 


:31:58 


59 


— 60:36:14.1 


L 


0.094 


<0.14 






<0.66 






ATHDFS_.J223410. 3-603613 


22 


34:10 


.31 


—60:36:13.4 


L 


0.088 


<0.09 






<-0.04 






ATHDFS.J223421. 8 — 603603 


22 


34:21 


85 


—60:36:03.8 


L 


0.068 


<0.09 






<0.47 






ATHDFS_J223232.4 — 603542A 


22 


32:32 


.40 


—60:35:42.5 


L 


0.529 


0.334 


0.115 




— 1.43 ± 0.34 


— 0.60 ± 0.38 




ATHDFS_J223232.4 — 603542B 


22 


32:32 


.56 


60-35-53 1 


L 


0.466 


0.236 


0.141 




— 1.56 ± 0.37 


— 0.35 ± 0.38 




ATHDFS_J223104. 8 — 603549 


22 


31:04 


.80 


—60:35:49.2 


L 


0.162 














ATHDFS.J223525. 7— 603544 


22 


35:25 


76 


—60:35:44.2 


L 


0.415 














ATHDFS.J223229. 8 — 603544 


22 


32:29 


89 


—60:35:44.9 


L 


0.087 


(0.060) 


<0.09 




—0.42 ± 0.35 






ATHDFS.J223422. — 603544 


22 


:34:22 


.07 


—60:35:44.1 


s 




0.070 












ATHDFS.J223224. 0-603537 


22 


32:24 


.02 


-60:35:37.7 


L 


1.259 


0.836 


0.396 




-0.66 ± 0.05 


-0.94 ± 0.10 




ATHDFS.J223253. 0-603539 


22 


32:53 


.09 


-60:35:39.7 


L 


0.091 


(0.066) 


(0.036) 


<0.10 


-1.14 ± 0.32 


-0.08 ± 0.29 




ATHDFS.J223459. 4-603535 


22 


34:59 


.48 


-60:35:35.7 


L 


0.094 


<0.18 






<1.06 






ATHDFS.J223245. 3-603537 


22 


32:45 


34 


-60:35:37.8 


L 


0.051 


<0.08 


<0.05 


<0.13 


<0.65 






ATHDFS.J223046. 1-603525 


22 


:30:46 


14 


-60:35:25.0 


L 


0.502 














ATHDFS..J223435. 5-603532 


22 


34:35 


51 


-60:35:32.1 


L 


0.149 


(0.096) 






-0.24 ± 0.33 






ATHDFS.J223338. 8-603523 


22 


33:38 


.84 


-60:35:23.8 


L 


0.197 


0.159 






-0.35 ± 0.21 






ATHDFS..J223208. 3-603519 


22 


32:08 


.36 


-60:35:19.2 


L 


0.918 


0.551 






-0.67 ± 0.09 






ATHDFS.J223223. 7-603520 


22 


32:23 


.70 


-60:35:20.5 


L 


0.142 


<0.09 


<0.09 




<-0.82 






ATHDFS.J223344. 9-603515 


22 


33:44 


99 


-60:35:15.6 


L 


0.344 


0.211 






-0.52 ± 0.21 






ATHDFS.J223524. 8-603509 


22 


35:24 


.81 


-60:35:09.6 


L 


0.131 














ATHDFS.J223536. 3-603506 


22 


35:36 


.36 


-60:35:06.4 


L 


0.101 














ATHDFS.J223410. 1-603510 


22 


34:10 


.15 


-60:35:10.2 


S 


0.064 


0.087 






0.34 ± 0.44 




AGN 


ATHDFS.J223549. 5-603502 


22 


35:49 


.56 


-60:35:02.4 


L 


0.151 














ATHDFS.J223350. 5-603503 


22 


33:50 


.53 


-60:35:03.9 


L 


1.252 


0.724 






-0.85 ± 0.05 







o 



Table 9 — Continued 



source name 




R A 




Dec 






Coord Flag 


5l.4GHz 


52.5GHz 


S5.2GHZ 


Ss.7GHz 


2.5GHz 
"1.4GHz 




5.2GHz 
a 2.5GHz 


8.7GHz 
a 5.2GHz 


ATHDFS_J223229.2 — 603459 A 


22 


32:29 


.21 


—60 


34 


:59 


.5 


L 


0.204 


(0.110) 


(0.080) 




— 1.22 ± 


27 


0.01 ± 0.29 




ATHDFS_J223229.2 — 603459B 


22 


32:30 


.21 


—60 


35 


03 


.5 


c 


0.149 


0.128 


0.083 




—0.09 ± 0. 


32 


— 0.65 ± 0.47 




ATHDFS_J223541. 5 — 603454 


22 


35:41 


.59 


—60 


34 


54 


,7 


L 


0.274 
















ATHDFS_J223438. 6 — 603450 


22 


34:38 


60 


—60 


34 


50 


,4 


L 


3.670 


2.776 






—0.40 ± 0. 


02 






ATHDFS_J223103. 2-603453 


22 


31:03 


.28 


—60 


34 


:53 


,7 


L 


0.107 
















ATHDFS_J223116.4 — 603452 


22 


31:16 


41 


—60 


34 


52 


.0 


L 


0.149 
















ATHDFS_J223431. 8 — 603454 


22 


34:31 


.81 


—60 


34 


54 


,7 


L 


0.101 


(0.098) 






-0.51 ± 


38 






ATHDFS_J223425. 0-603452 


22 


34:25 


.00 


—60 


34 


52 


,7 


L 


0.145 


(0.101) 






-1.24 ± 


28 






ATHDFS.J223212. 3-603448 


22 


32:12 


.39 


—60 


34 


:48 


,7 


L 


0.093 


<0.12 






<0.45 








ATHDFS.J223307. 1 - 603448 


22 


33:07 


.18 


—60 


34 


48 


.8 


L 


0.103 


<0.07 


<0.05 


<0.09 


<-0.58 








ATHDFS_.J223207. 4-603445 


22 


32:07 


.49 


—60 


34 


:45 


.8 


L 


0.066 


<0.13 






<1.12 








ATHDFS.J223243. 3-603443 


22 


32:43 


.32 


—60 


34 


42 




c 


0.063 


<0.07 


0.053 


<0.09 


<0.21 








ATHDFS_.J223410. 6-603437 


22 


34:10 


.65 


—60 


34 


:37 


,7 


L 


0.080 


<0.08 






<().()1 








ATHDFS_.J223442. 8-603433 


22 


: 34:42 


84 


—60 


34 


33 


.9 


L 


0.068 


<0.12 






<0.98 








ATHDFS_.J223216. 6-603434 


22 


32:16 


.63 


—60 


34 


34 


.9 


L 


0.070 


<0.11 


<0.10 




<0.75 








ATHDFS.J223539. 3-603424 


22 


35:39 


.39 


—60 


34 


24 


,7 


L 


0.189 
















ATHDFS.J223153. 2-603422 


22 


31:53 


.25 


—60 


34 


22 


.8 


L 


0.221 


(0.079) 






-2.17 ± 


28 






ATHDFS.J223401. 0-603424 


22 


34:01 


00 


—60 


34 


24 


,4 


L 


0.122 


(0.043) 






-2.03 ± 


33 






ATHDFS.J223245. 5-603419 


22 


32:45 


.51 


—60 


34 


19 


.0 


C 


0.265 


0.161 


0.060 


(0.075) 


-0.43 ± 


21 


-1.44 ± 0.33 


0.15 ± 0.41 


ATHDFS.J223231. 6-603423 


22 


32:31 


69 


—60 


34 


23 


,1 


L 


0.070 


<0.09 


(0.059) 


<0.15 


<0.44 








ATHDFS.J223055. 9-603412 


22 


30:55 


.98 


—60 


34 


12 


,7 


L 


0.362 
















ATHDFS.J223327. 6-603414 


22 


33:27 


.67 


—60 


34 


14 


.3 


s 


0.456 


0.498 


0.269 




0.21 ± 0.08 


-0.74 ± 0.12 




ATHDFS.J22331 1.9 — 603417 


22 


33:11 


.97 


—60 


34 


:17 


,1 


L 


0.059 


(0.044) 


(0.029) 


<0.09 


-0.58 ± 0.38 


0.25 ± 0.29 




ATHDFS_J223434. 1 — 603410 


22 


34:34 


.17 


go 


34 


10 


1 


L 


0.086 


(0.139) 






0.30 ± 0.31 






ATHDFS_.J223053. 2-603402 


22 


30:53 


.25 


—60 


34 


:02. 


.9 


L 


0.233 
















ATHDFS.J223415. — 603408 


22 


34:15 


.00 


—60 


34 


(18 


.6 


L 


0.054 


<0.10 






<1.06 








ATHDFS.J223529. 7-603359 


22 


35:29 


75 


—60 


33 


59 


.0 


L 


0.129 
















ATHDFS.J223406. 6 — 603401 


22 


34:06 


.69 


—60 


34 


01 


,2 


L 


0.189 


<0.09 






<-1.30 








ATHDFS.J223409. 7— 603402 


22 


34:09 


76 


—60 


34 


(12 


5 


L 


0.053 


<0.09 






<0.94 








ATHDFS.J223512. 7— 603353 


22 


35:12 


76 


—60 


33 


:53 


.3 


L 


0.129 
















ATHDFS.J223306. — 603350 


22 


33:06 


.07 


—60 


33 


5(1 


.3 


L 


0.452 


0.288 


0.123 


(0.042) 


-0.62 ± 


12 


— 1.41 ± 0.20 


— 1.11 ± 0.41 


ATHDFS.J223329. 7— 603352 


22 


33:29 


.74 


go 


33 


:51 


.9 


c 


0.152 


0.091 


0.082 




-0.78 ± 


41 


0.37 ± 0.39 




ATHDFS_J223258. 5 — 603346 


22 


32:58 


59 


—60 


33 


46 


,7 


L 


1.010 


0.658 


0.404 


0.260 


-0.65 ± 


05 


— 0.76 ± 0.07 


—0.82 ± 0.16 


ATHDFS.J223243. 4 — 603352 


22 


32:43 


.47 


— 60 


:33: 


:51 


.0 


X 


0.098 


(0.054) 


0.073 


0.114 


-1.30 ± 


31 


0.77 ± 0.29 


0.39 ± 0.48 


ATHDFS.J223545. 7— 603342 


22 


: 35:45 


76 


-60 


:33: 


42 


.3 


L 


0.100 
















ATHDFS.J223138. 5-603344 


22 


31:38 


.52 


-60 


:33: 


:44 


,7 


L 


0.097 
















ATHDFS.J223420. 9-603336 


22 


34:20 


.95 


-60 


:33 


36 


.5 


L 


4.328 


2.453 






-0.94 ± 


02 






ATHDFS.J223225. 0-603338 


22 


32:25 


.05 


-60 


:33 


38 


.7 


L 


0.098 


<0.10 


<0.06 




<0.05 








ATHDFS.J223513. 7-603333 


22 


35:13 


.73 


-60 


:33 


33 


.3 


L 


0.113 
















ATHDFS.J223247.6-603337 


22 


32:47 


.65 


-60 


:33 


:37 


.0 


L 


0.082 


<0.08 


(0.038) 


<0.07 


<0.05 








ATHDFS.J223337.5-603329 


22 


33:37 


.57 


-60 


:33 


29 


.1 


L 


1.126 


0.718 


0.373 




-0.69 ± 


05 


-1.02 ± 0.11 




ATHDFS.J223253. 1-603329 


22 


32:53 


.15 


-60 


:33 


29 


.1 


L 


0.113 


(0.054) 


<0.04 


<0.06 


-1.14 ± 


38 






ATHDFS.J223302. 8-603323 


22 


33:02 


.83 


-60 


:33 


23 


.8 


L 


0.051 


<0.08 


<0.05 


<0.07 


<0.73 








ATHDFS.J223509. 5-603257 


22 


35:09 


.56 


-60 


:32 


:57 


.1 


L 


0.980 
















ATHDFS.J223327.9-603304A 


22 


33:27 


.95 


-60 


:33 


04 


.8 


L 


0.234 


0.187 


0.114 




-0.52 ± 


17 


-0.60 ± 0.26 




ATHDFS.J223327.9-603304B 


22 


33:29 


.28 


-60 


:33 


02 


.0 


L 


0.059 


<0.07 


<0.08 




<0.38 








ATHDFS.J223306. 2-603307 


22 


33:06 


.26 


-60 


:33 


:07 


.9 


X 








0.092 










ATHDFS.J223339. 4-603306 


22 


33:39 


.41 


-60 


:33 


06 


.0 


L 


0.058 


<0.08 


<0.10 




<0.46 








ATHDFS.J223121. 6-603301 


22 


31:21 


.62 


-60 


:33 


01 


.1 


L 


0.075 
















ATHDFS.J223242. 6-603258 


22 


32:42 


66 


-60 


:32 


:58 


.1 


X 








0.077 










ATHDFS.J223234. 2-603257 


22 


32:34 


.27 


-60 


32 


:57 


.4 


L 


0.079 


<0.10 


<0.05 


<0.11 


<0.42 









AGN flag 



GPS C 
AGN 



Table 9 — Continued 



source name 




RA 




Dec 






Coord Flag 


^1.4GHz 


52.5GHz 


55.2GHz 


S8.7GHz 


2.5GHz 
a 1.4GHz 


5.2GHz 
a 2.5GHz 


8.7GH 
"5.2GH 


ATHDFS-J223308. 


6 — 603251 


22 


33 


{18 


.60 


—60 


32 


:51 


,7 


L 


0. 


821 


0.495 


0.196 


0.092 


—0.86 ± 0.03 


-0.89 ± 0.11 


—0.72 ± 


ATHDFS J223450 




22 


34 


56 


.81 


—60 


32 


:51 


,2 


L 


o 


080 














ATHDFS J223323 


2 — 603249 


22 


33 


23 


.25 


—60 


32 


49 


,2 


c 


0. 


460 


0.561 


0.370 


0.223 


0.37 ± 0.06 


— 0.59 ± 0.07 


—0.82 ± 


ATHDFS J223209 




22 


32 


{19 


.71 


—60 


32 


:53 


.9 


L 


o 


061 


<0.12 






<1.18 






ATHDFS J223212 




22 


'Y2 


12 


.90 


—60 


32 


34 


.6 


L 


2 


816 


1.574 


0.716 




—0.74 ± 0.05 


— 1.04 ± 0.09 




ATHDFS J223212 


9 — 603234B 


22 


32 


12 


.95 


—60 


32 


:43 


.3 


L 


1 


466 


0.903 


0.657 




— 0.51 ± 0.08 


— 0.98 ± 0.13 




ATHDFS-J223229. 


5_603243 


22 


32 


29 


55 


—60 


32 


:43 


.6 


c 


0. 


254 


0.143 


0.117 


<0.15 


—0.86 ± 0.25 


— 0.38 ± 0.30 




ATHDFS-J223509. 


4 — 603235 


22 


35 


:09 


.44 


—60 


32 


:35 


.9 


L 


0. 


583 














ATHDFS.J223142 


5 — 603238 


22 


:31: 


42 


.59 


—60 


32 


38 


.5 


L 


0. 


111 














ATHDFS-J223521 


1 — 603235 


22 


35 


21 


.14 


—60 


32 


:35 


.5 


L 


o 


192 














ATHDFS-J223317 


7—603235 


22 


33 


17 


.75 


—60 


32 


:35 


,2 


L 


o 


070 


<0.08 


(0.037) 


<0.11 


<0.24 






ATHDFS-J223335 


3 — 603234 


22 


;33 


35 


.31 


— 60 


32 


34 


.5 


L 


o. 


054 


<0.08 


<0.08 




<0.65 






ATHDFS-J223429 


9 — 603226 


22 


34 


29 


.99 


—60 


32 


26 


.9 


L 


0. 


075 


<0.11 






<0.64 






ATHDFS-J223331 


6 — 603222 


22 


33 


31 


.64 


—60 


32 


22 


,2 


L 


0. 


395 


0.286 


0.130 




-0.68 ± 0.15 


-1.05 ± 0.32 




ATHDFS.J223504 


4 — 603221 


22 


;35 


04 


47 


— 60 


32 


:21 


,1 


L 


0. 


129 














ATHDFS-J223343 


5 — 603211 


22 


33 


43 


.56 


—60 


32 


:11 


,4 


L 


0. 


115 


<0.08 






<-0.62 






ATHDFS-J223302 


1 — 603213 


22 


33 


02 


.18 


—60 


32 


13 


,2 


L 


o 


063 


<0.08 


<0.04 


<0.07 


<0.36 






ATHDFS-J223519 


4_ 603157A 


22 


35 


19 


.49 


—60 


31 


:57 


,4 


L 


0. 


516 














ATHDFS-J223519 


4„ 603157B 


22 


35 


18 


.61 


—60 


31 


:51 


.3 


L 


0. 


147 














ATHDFS J223351 


1 — (S0^1 r i'} 

± UUO ± uo 


22 


33 


51 


.15 


—60 


31 


:53 


,1 


s 






0.079 












ATHDFS_J223113 


5 — 603147 


22 


31 


13 


.53 


—60 


31 


:47 


.0 


L 


0. 


831 














ATHDFS J223433 




22 


34 


33 


.99 


—60 


31 


50 





L 


o 


055 


<0.12 






<1.32 






ATHDFS_J223449 


7—603137 


22 


34 


49 


.78 


—60 


31 


:37 


.8 


L 


0. 


069 














ATHDFS J223303 


1 _ fiO'^l ^9 

± uUOlOi 


22 


33 


03 


17 


g0 


31 


:32 


8 


L 


0. 


052 


(0.055) 


(0.035) 


<0.07 


0.18 ± 0.39 


— 0.34 ± 0.29 




ATHDFS J223254 


A — (HO '41 '41 
■rfc U U O ± O -L 


22 


32 


54 


.41 


—60 


31 


31 


.5 


L 


o 


139 


(0.059) 


(0.035) 


<0.08 


— 1.89 ± 0.33 


0.20 ± 0.29 




ATHDFS-J223316 


— 603127 


22 


33 


16 


.09 


—60 


31 


:27 


.6 


L 


0. 


052 


<0.09 


(0.040) 


<0.12 


<0.89 






ATHDFS_J223548 


9 — 603113 


22 


35 


48 


.99 


—60 


31 


:13 


.5 


L 


1 


357 














ATHDFS J223201 


A — RIT^I 1 8 


22 


32 


01 


42 


—60 


31 


:18 


.9 


L 


0. 


088 














ATHDFS J223351 


7 — (HO '41 1 7 


22 


33 


51 


76 


—60 


31 


:17 


3 


L 


o 


075 


(0.039) 






— 0.78 ± 0.44 






ATHDFS J223504 


fi_ (sn ,: ii 09 

u tji^o x \.f -j 


22 


35 


04 


.63 


—60 


31 


:09 


3 


L 


0. 


181 














ATHDFS-J223415 


5 — 603108 


22 


34 


15 


.51 


—60 


31 


(18 


3 


L 


0. 


075 


<0.12 






<0.75 






ATHDFS_J223256 


4_ 603058 


22 


32 


56 


42 


—60 


30 


58 


.9 


L 


0. 


087 


<0.09 


(0.030) 


<0.09 


<0.15 






ATHDFS _,T22 3-5 -50 


.9 — 603050 


22 


35 


50 


.97 


—60 


30 


50 


,2 


L 


o 


072 














ATHDFS J223447 




22 


34 


47 


48 


—60 


30 


50 


,1 


L 


o 


062 














ATHDFS.J223146. 


0-603046 


22 


;31 


46 


.03 


-60 


:30: 


46 


.6 


L 


0. 


099 














ATHDFS.J223345 


0-603041 


22 


33 


:45 


06 


-60 


:30: 


:41 


4 


L 


0. 


116 


(0.060) 






—0.92 ± 0.29 






ATHDFS.J223404 


0-603037A 


22 


34 


04 


.02 


-60 


:30 


37 


.6 


L 


0. 


190 


0.122 






-0.62 ± 0.38 






ATHDFS.J223404 


0-603037B 


22 


34 


05 


.30 


-60 


:30 


29 


.2 


L 


0. 


132 


(0.070) 






-0.49 ± 0.30 






ATHDFS.J223445 


6-603032 


22 


34 


45 


.67 


-60 


30 


32 


.3 


L 


0. 


062 














ATHDFS.J223304 


8-603031 


22 


33 


04 


.89 


-60 


:30 


31 


.2 


L 


0. 


084 


<0.09 


(0.033) 


<0.11 


<0.18 






ATHDFS.J223120. 


1-603025 


22 


31 


20 


.18 


-60 


:30: 


:25 


.7 


L 


0. 


102 














ATHDFS.J223537. 


7-603013 


22 


:35 


:37 


.72 


-60 


:30 


13 


.3 


L 


2. 


860 














ATHDFS.J223241. 


4-603025 


22 


32 


41 


.42 


-60 


:30 


:25 


.9 


L 


0. 


092 


(0.063) 


(0.038) 


<0.15 


-0.93 ± 0.30 


0.25 ± 0.29 




ATHDFS.J223414. 


6-603024 


22 


34 


14 


.61 


-60 


30 


;24 


.7 


L 


0. 


135 


<0.12 






<-0.22 






ATHDFS.J223440 


4-603017 


22 


34 


40 


40 


-60 


:30 


:17 


.7 


L 


0. 


226 














ATHDFS.J223216 


6-603016 


22 


32 


16 


.67 


-60 


:30: 


16 


.7 


L 


0. 


052 


(0.111) 






1.13 ± 0.41 






ATHDFS.J223453 


7-603008 


22 


34 


:53 


.72 


-60 


:30 


08 


.9 


L 


0. 


222 














ATHDFS.J223303 


9-603013 


22 


33 


03 


.96 


-60 


:30 


13 


.6 


L 


0. 


072 


<0.10 


(0.035) 


<0.12 


<0.48 






ATHDFS.J223203 


6-603007 


22 


32 


03 


.67 


-60 


:30 


:07 


.0 


L 


0. 


380 














ATHDFS.J223331. 


1-603007 


22 


33 


31 


.14 


-60 


:30 


:07 


.9 


L 


0. 


107 


<0.09 


<0.09 




<-0.25 






ATHDFS.J223430 


1-602959 


22 


34 


30 


.11 


-60 


29 


59 


.4 


L 


0. 


441 


0.280 






-0.50 ± 0.21 







AGN flag 



C 



AGN 



Table 9 — Continued 



source name 


RA 


Dec 


Coord Flag 


5l.4GHz 


52.5GHz 


55.2GHz 


S8.7GHz 


2.5GHz 
°1.4GHz 


„5.2GHz 
a 2.5GHz 


„ 8.7GHz Ai^Mfl - 

"5.2GHz A(jN Ha S 


ATHDPS_.J223236. 5-603000 


22:32:36.56 


—60:30:00.6 


L 


1.507 


0.877 


0.446 




—0.86 ± 0.05 


-0.96 ± 0.08 




ATHDFS.J223224. 7— 603005 


22:32:24.77 


—60:30:05.5 


L 


0.055 


<0.13 


<0.09 




<1.51 






ATHDFS.J223516. 8-602959 


22:35:16.84 


—60:29:59.4 


L 


0.226 














ATHDFS.J223355. 5 — 602956 


22:33:55.54 


—60:29:56.4 


L 


1.534 


1.247 






— 0.28 ± 0.03 




AGN 


ATHDFS_J223058. 4 — 602952 


22:30:58.48 


—60:29:52.3 


L 


0.229 














ATHDFS.J223544. 3 — 602950 


22:35:44.33 


—60:29:50.7 


L 


0.105 














ATHDFS_J223530. 9 — 602951 


22:35:30.90 


— 60:29:51.4 


L 


0.158 














ATHDFS.J223534. 2-602948 


22:35:34.20 


—60:29:48.3 


L 


0.138 














ATHDFS..J223108. 1-602946 


22:31:08.17 


-60:29:46.5 


L 


0.185 














ATHDFS.J223410. 0-602949 


22:34:10.03 


-60:29:49.9 


L 


0.095 


<0.13 






<0.49 






ATHDFS.J223253. 7-602946 


22:32:53.78 


—60:29:46.7 


L 


0.045 


<0.10 


(0.040) 


<0.15 


<1.36 






ATHDFS.J223316. 8-602934 


22:33:16.80 


—60:29:34.7 


c 


1.003 


0.811 


0.569 




—0.16 ± 0.06 


-0.68 ± 0.07 


AGN 


ATHDFS.J223329. 1-602933 


22:33:29.16 


— 60:29:33.4 


L 


0.261 


(0.122) 


(0.068) 




— 1.42 ± 0.27 


-0.43 ± 0.29 




ATHDFS.J223513. 7-602930 


22:35:13.71 


—60:29:30.1 


L 


0.172 














ATHDFS.J223140. 6-602924 


22:31:40.62 


-60:29:24.7 


L 


4.962 














ATHDFS_.J223454. 1 -602926 


22:34:54.16 


— 60:29:26.5 


L 


0.264 














ATHDFS.J223303.0-602927A 


22:33:03.00 


— 60:29:27.1 


L 


0.116 


<0.10 


<0.07 




<-0.22 






ATHDFS_J223303.0 — 602927B 


22:33:01.82 


—60:29:30.2 


L 


0.119 


(0.049) 


(0.055) 




—0.45 ± 0.50 


0.27 ± 0.29 




ATHDFS.J223415. 3-602925 


22:34:15.33 


— 60:29:25.5 


L 


0.291 


(0.098) 






-1.50 ± 0.27 






ATHDFS_.J223149. 1 -602924 


22:31:49.11 


— 60:29:24.1 


L 


0.108 














ATHDFS_.J223157. 5-602919 


22:31:57.53 


—60:29:19.2 


L 


0.151 














ATHDFS_.J223447. 1-602915 


22:34:47.11 


— 60:29:15.8 


L 


0.326 














ATHDFS_J223407. 4— 602913 


22:34:07.43 


—60:29:13.9 


L 


0.109 


(0.078) 






0.02 ± 0.32 




AGN 


ATHDFS.J223317. 7— 602916 


22:33:17.72 


—60:29:16.0 


L 


0.068 


<0.11 


<0.08 




<0.81 






ATHDFS_J223117.4 — 602850 


22:31:17.48 


—60:28:50.1 


L 


7.756 














ATHDFS.J223515. 2 — 602856 


22:35:15.23 


—60:28:56.3 


L 


0.239 














ATHDFS.J223420. 1 — 602901 


22:34:20.14 


—60:29:01.8 


L 


0.077 


(0.116) 






1.47 ± 0.45 




AGN 


ATHDFS_.J223445. 3-602855 


22:34:45.36 


—60:28:55.8 


L 


0.276 














ATHDFS_.J223431. 7-602859 


22:34:31.76 


—60:28:59.5 


L 


0.071 














ATHDFS_J223212. 1 — 602858 


22:32:12.18 


—60:28:58.4 


L 


0.124 














ATHDFS_J223505. — 602853 


22:35:05.00 


—60:28:53.4 


L 


0.187 














ATHDFS_J223236. 2 — 602855 


22:32:36.20 


—60:28:55.6 


L 


0.094 


<0.13 


(0.053) 




<0.58 






ATHDFS_J223108. 3 — 602851 


22:31:08.34 


—60:28:51.6 


L 


0.086 














ATHDFS_.J223307. 7-602853 


22:33:07.73 


—60:28:53.8 


L 


0.068 


(0.048) 


<0.08 




—0.66 ± 0.34 






ATHDFS.J223127. 7— 602849 


22:31:27.71 


—60:28:49.2 


L 


0.120 














ATHDFS.J223326. 9 — 602850 


22:33:26.94 


—60:28:50.0 


L 


0.182 


(0.143) 






—0.64 ± 0.27 






ATHDFS.J223330. 5-602849 


22:33:30.55 


-60:28:49.7 


L 


0.061 


<0.12 






<1.15 






ATHDFS.J223103. 5-602830 


22:31:03.51 


-60:28:30.7 


L 


0.190 














ATHDFS.J223138. 5-602834 


22:31:38.51 


-60:28:34.0 


L 


0.106 














ATHDFS.J223307.0-602827 


22:33:07.07 


-60:28:27.8 


L 


0.354 


0.214 


0.186 




-0.59 ± 0.21 


-0.25 ± 0.29 




ATHDFS.J223436. 2-602821 


22:34:36.23 


-60:28:21.8 


L 


0.148 














ATHDFS.J223329. 4-602811 


22:33:29.40 


-60:28:11.8 


L 


0.091 


<0.11 






<0.32 






ATHDFS.J223255. 9-602810 


22:32:55.99 


-60:28:10.1 


L 


0.112 


0.244 


(0.076) 




1.55 ± 0.31 


-1.29 ± 0.29 


GPS 


ATHDFS.J223413. 3-602808 


22:34:13.30 


-60:28:08.3 


L 


0.110 


<0.14 






<0.35 






ATHDFS.J223427.0-602802 


22:34:27.02 


-60:28:02.4 


L 


0.141 














ATHDFS.J223219. 7-602802 


22:32:19.73 


-60:28:02.7 


L 


0.141 














ATHDFS.J223114. 1-602800 


22:31:14.13 


-60:28:00.3 


L 


0.153 














ATHDFS.J223133. 4-602755 


22:31:33.40 


-60:27:55.1 


L 


0.196 














ATHDFS.J223240. 7-602755 


22:32:40.71 


-60:27:55.3 


L 


0.139 


(0.069) 


<0.12 




-1.03 ± 0.32 






ATHDFS.J223438. 4-602747 


22:34:38.40 


-60:27:47.2 


L 


0.149 














ATHDFS..I223454. 2-602742 


22:34:54.23 


-60:27:42.5 


L 


0.370 















oo 



Table 9 — Continued 



source name 



RA 



Coord Flag 5'l,4GHz 



52.5GHz 55.2GHz 



Ss.7GHz 



J.5GHz 
*1.4GHz 



5.2GHz 
3 2 5GHa 



4:2GHz AGN flag 



ATHDFS 


..1223443 


9 


-602739A 


22 


:34 


43 


99 


-60 


27 


39 


.6 


L 


1 


360 


ATHDFS 


.J223443. 


9 


-602739B 


22 


34 


43 


.03 


-60 


27 


34 


4 


L 


1. 


221 


ATHDFS 


.J223443. 


9 


-602739C 


22 


:34 


42 


.01 


-60 


27 


29 


.7 


L 


0. 


883 


ATHDFS, 


.J223136. 


1 


-602731 


22 


31 


36 


.13 


-60 


:27 


31 


.5 


L 


0. 


151 


ATHDFS 


.J223311. 


5 


-602725 


22 


33 


11 


.53 


-60 


27 


:25 


.1 


L 


0. 


344 


ATHDFS 


.J223142. 


7 


-602719 


22 


31 


42 


.73 


-60 


27 


19 


.6 


L 


0. 


338 


ATHDFS 


.J223153. 


1 


-602723 


22 


31 


:53 


.19 


-60 


27 


23 


.3 


L 


0. 


119 


ATHDFS 


.J223148. 


6 


-602722 


22 


31 


:48 


.67 


-60 


27 


22 


.0 


L 


0. 


132 


ATHDFS 


-J223332. 


7 


-602723 


22 


;33 


32 


.77 


-60 


27 


23 


.5 


L 


0. 


087 


ATHDFS 


.J223241 


5 


-602719 


22 


;32 


:41 


.50 


-60 


27 


19 


.8 


L 


0. 


391 


ATHDFS 


.J223227 


6 


-602719A 


22 


;32 


27 


60 


-60 


27 


19 


.0 


L 


0. 


306 


ATHDFS 


.J223227. 


6 


-602719B 


22 


;32 


28 


45 


-60 


27 


10 


.0 


L 


0. 


108 


ATHDFS 


.J223418. 


3 


-602715 


22 


;34 


:18 


36 


-60 


27 


:15 


.6 


L 


0. 


196 


ATHDFS 


.J223244. 


5 


-602719 


22 


;32: 


:44 


.57 


-60 


27 


19 


.2 


L 


0. 


103 


ATHDFS 


-J223317. 


1 


-602714 


22 


;33 


:17 


.11 


-60 


27 


14 


.1 


L 


0. 


122 


ATHDFS 


.J223312. 


3 


-602707 


22 


;33 


:12 


.30 


-60 


27 


07 


.9 


L 


0. 


088 


ATHDFS 


.J223415. 


2 


-602701 


22 


;34 


:15 


26 


-60 


27 


01 


.1 


L 


0. 


060 


ATHDFS 


.J223257. 


4 


-602657 


22 


;32 


:57 


.44 


-60 


26 


:57 


.4 


L 


0. 


090 


ATHDFS 


.J223329, 





-602657 


22 


;33 


29 


.08 


-60 


26 


:57 


1 


L 


0. 


067 


ATHDFS 


.J223432, 


3 


-602652 


22 


;34 


:32 


.34 


-60 


26 


:52 


.5 


L 


0. 


096 


ATHDFS 


.J223259, 


9 


-602654 


22 


;32 


59 


.93 


-60 


26 


54 


.8 


L 


0. 


061 


ATHDFS. 


.J223506, 


2 


-602647 


22 


;35 


06 


28 


-60 


26 


:47 


.2 


L 


0. 


078 


ATHDFS, 


-J223359. 


1 


-602642 


22 


;33 


59 


.14 


-60 


26 


42 


.3 


L 


0. 


184 


ATHDFS 


.J223342, 


2 


-602639 


22 


;33 


42 


.23 


-60 


26 


39 


.4 


L 


0. 


130 


ATHDFS 


.J223221 


4 


-602629 


22 


;32 


21 


.49 


-60 


26 


29 


.7 


L 


4. 


274 


ATHDFS, 


.J223400. 


9 


-602633 


22 


;34 


00 


.95 


-60 


26 


33 


.6 


L 


0. 


097 


ATHDFS, 


.J223212, 


4 


-602632 


22 


;32 


12 


42 


-60 


26 


:32 


.2 


L 


0. 


143 


ATHDFS 


.J223136, 


2 


-602627 


22 


;31 


36 


.23 


-60 


26 


:27 


.6 


L 


0. 


150 


ATHDFS 


.J223432, 


6 


-602614 


22 


;34 


32 


.68 


-60 


26 


14 


.3 


L 


0. 


318 


ATHDFS 


-J223335. 


3 


-602615 


22 


;33 


:35 


35 


-60 


26 


:15 


.0 


L 


0. 


172 


ATHDFS, 


.J223136. 


9 


-602610 


22 


;31 


36 


.98 


-60 


26 


10 


.8 


L 


0. 


131 


ATHDFS, 


.J223322. 


5 


-602607 


22 


;33 


22 


.57 


-60 


26 


07 


.5 


L 


0. 


073 


ATHDFS 


.J223442. 


5 


-602601 


22 


;34 


42 


54 


-60 


26 


01 


.4 


L 


0. 


056 


ATHDFS 


-J223307. 


2 


-602556 


22 


;33 


:07 


.25 


-60 


25 


56 


.5 


L 


0. 


234 


ATHDFS 


.J223148. 


3 


-602554 


22 


;31 


48 


.30 


-60 


25 


54 


.0 


L 


0. 


210 


ATHDFS, 


.J223357. 


8 


-602548 


22 


;33 


:57 


.83 


-60 


25 


:48 


.0 


L 


0. 


164 


ATHDFS 


.J223308 


8 


-602540 


22 


33 


08 


.86 


-60 


:25 


40 


.6 


L 


0. 


095 


ATHDFS 


.J223202 


6 


-602534 


22 


32 


02 


.64 


-60 


25 


34 


.5 


L 


0. 


174 


ATHDFS 


.J223222. 


4 


-602532 


22 


32 


22 


.49 


-60 


:25 


32 


.3 


L 


0. 


105 


ATHDFS 


.J223432. 


2 


-602530 


22 


34 


32 


29 


-60 


:25 


30 


.1 


L 


0. 


074 


ATHDFS 


.J223445. 


7 


-602523 


22 


34 


:45 


70 


-60 


:25 


23 


.1 


L 


0. 


181 


ATHDFS 


.J223351. 


2 


-602519 


22 


33 


:51 


24 


-60 


25 


19 


.6 


L 


0. 


103 


ATHDFS 


.J223141. 


1 


-602506 


22 


31 


41 


.17 


-60 


:25 


06 


.6 


L 


0. 


301 


ATHDFS 


.J223228 


9 


-602507 


22 


32 


:28 


.94 


-60 


:25 


:07 


.9 


L 


0. 


164 


ATHDFS 


.J223134. 




-602457 


22 


31 


34 


.57 


-60 


24 


:57 


.4 


L 


0. 


416 


ATHDFS 


-J223306. 


6 


-602425 


22 


33 


06 


.60 


-60 


24 


:25 


.9 


L 


1. 


949 


ATHDFS 


-J223317. 


1 


-602427 


22 


33 


:17 


.16 


-60 


24 


27 


.6 


L 


0. 


232 


ATHDFS 


.J223444. 


9 


-602417 


22 


34 


44 


90 


-60 


24 


:17 


.1 


L 


9. 


581 


ATHDFS 


.J223436. 


8 


-602426 


22 


34 


36 


.87 


-60 


24 


26 


.8 


L 


0. 


128 


ATHDFS 


.J223245. 


3 


-602407 


22 


32 


:45 


.39 


-60 


24 


07 


.7 


L 


0. 


469 


ATHDFS 


..1223343 


4 


-602348 


22 


33 


43 


43 


-60 


23 


;48 


.8 


L 


0. 


111 



(0.161) 



-0.73 ± 0.29 



<0.16 
(0.060) 
<0.15 

<0.15 
<0.13 



(0.090) 



(0.201) 
(0.083) 



<0.71 
-1.30 ± 0.34 
<0.86 

<0.91 
<1.18 



-1.25 ± 0.35 



-0.06 ± 0.29 
0.17 ± 0.44 



AGN 



Table 9 — Continued 



source name RA Dec Coord Flag Si.4GHs S 2 .5GHz S 5 .2GHz Ss.TGHz "l^GHz "IiIgHz "I^GhI AGN fla S 



ATHDFS.J223410. 


2- 


602324 


22 


:34 


:1(). 


27 


-60: 


23 


24. 


2 


L 





582 


ATHDFS.J223146 


3- 


602313 


22 


31 


:46. 


37 


-60: 


23: 


13. 


7 


L 


0. 


465 


ATHDFS.J223331. 


6- 


602307 


22 


:33 


31 


68 


-60: 


23: 


07. 


7 


L 


1. 


009 


ATHDFS.J223343 


7- 


602307 


22 


:33 


:43. 


76 


-60: 


23: 


07. 


3 


L 


0. 


127 


ATHDFS.J223358 


9- 


602258 


22 


33 


:58. 


90 


-60: 


22. 


58. 


9 


L 


0. 


082 


ATHDFS.J223300 


5- 


602225 


22 


33 


:()() 


S7 


-60: 


22: 


2S. 


8 


L 


0. 


073 


ATHDFS.J223154. 


6- 


602211 


22 


31 


:B4. 


67 


-60: 


22. 


11 


7 


L 


0. 


123 


ATHDFS.J223353. 


6- 


602136 


22 


33 


:B3. 


69 


-60: 


21 


36. 


3 


L 


0. 


113 


ATHDFS.J223341 


1- 


602054 


22 


:33 


:41 


11 


-60: 


20: 


54. 


1 


L 


0. 


125 


ATHDFS.J223359 


4- 


602047 


22 


33 


:B9. 


46 


-60: 


20: 


47 


8 


L 


0. 


152 


ATHDFS.J223431 


4- 


602041 


22 


:34 


:31 


48 


-60: 


20: 


41 


3 


L 


0. 


595 


ATHDFS.J223356 


6- 


601949 


22 


:33 


:B6. 


68 


-60 


19: 


49 


9 


L 


0. 


419 


ATHDFS.J223316 


0- 


601939 


22 


33 


:16. 


02 


-60: 


19: 


39. 





L 


0. 


327 


ATHDFS.J223334 


5- 


601928 


22 


33 


:34 


53 


-60: 


19: 


28. 


7 


L 





206 
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flux density (1.4 GHz) 
redshift z 

log 1.4 GHz radio power (W Hz -1 ) 

V app mag 

k corrected My 

linear extent 



6.23 mJy 

0.65 

25.0 

19.4 

-25.6 
420 kpc 



Table 10: Summary of b readlin e emit ting radio galaxy ATHDFS_223319. 1-604428. The k- 
correction to My is from iPencd (119761 ) . 



1.4 GHz integrated flux density 16.4 ± 1.2 mJy 
1.4 GHz integrated flux density (tapered image) 21.0 ± 1.5 mJy 

853 MHz integrated flux density 16.3 ± 1.4 mJy 

«853MH Z 0.51 ± 0.21 

redshift z 0.121 

log 1.4 GHz radio power (W Hz" 1 ) 23.8 

V app mag 16.31 
k-corrected My -22.6 
U - B colour 0.38 
B - V colour 1.37 

V - R colour 0.68 
R - I colour 0.68 
linear extent 0.83 Mpc 

Table 11: S ummary of g iant radio galaxy ATHDFS_223432. 9-601239. The k-correction to 



My is from IPencd (119761 ) . 



± . J-VTIIZj 

ATHDFS.J223408. 1-604534 -1.82 ± 0.29 

ATHDFS.J223348. 2-604026 -1.25 ± 0.35 

ATHDFS.J223343. 7-603651 -1.14 ± 0.39 

ATHDFS_J223329.1-602933 -1.42 ± 0.27 



Table 12: High redshift AGN candidates selected using the ultra steep spectrum technique. 



Table 13. Match data for the combined ATHDFS catalogue. 



1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



ATHDFS. 


.J223303.6- 


-605751 


1 


ATHDFS. 


.J223325.8- 


-605729 


2 


ATHDFS. 


J223255.6- 


-605656 


3 


ATHDFS. 


.J223246.3- 


-605654 


4 


ATHDFS. 


J223403.4- 


-605640 


5 


ATHDFS. 


.J223243.8- 


-605608A 


6 


ATHDFS. 


J223243.8- 


-605608B 


7 


ATHDFS. 


.J223410.5- 


-605545A 


8 


ATHDFS. 


J223410.5- 


-605545B 


9 


ATHDFS. 


.J223308.5- 


-605544 


10 


ATHDFS. 


J223314.6- 


-605543 


11 


ATHDFS. 


.J223316.9- 


-605533 


12 


ATHDFS. 


J223353.9- 


-605452 


13 


ATHDFS. 


.J223334.6- 


-605455 


14 


ATHDFS. 


.J223214.8- 


-605430 


15 


ATHDFS. 


J223448.4- 


-605417 


16 


ATHDFS. 


J223317.5- 


-605416A 


17 


ATHDFS. 


J223317.5- 


-605416B 


18 


ATHDFS. 


J223156.0- 


-605417 


19 


ATHDFS. 


J223204.8- 


-605414 


20 


ATHDFS. 


J223228.8- 


-605406 


21 


ATHDFS. 


J223430.9- 


-605357 


22 


ATHDFS. 


J223230.3- 


-605352 


23 


ATHDFS. 


J223151.1- 


-605328 


24 


ATHDFS. 


J223145.4- 


-605311 


25 


ATHDFS. 


J223453.4- 


-605259 


26 


ATHDFS. 


J223141.5- 


-605302 


27 


ATHDFS. 


J223150.6- 


-605258 


28 


ATHDFS. 


J223203.0- 


-605242A 


29 


ATHDFS. 


J223203.0- 


-605242B 


30 


ATHDFS. 


J223301.5- 


-605250A 


31 


ATHDFS. 


J223301.5- 


-605250B 


32 


ATHDFS. 


J223458.6- 


-605225 


33 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



ALUDb b_J 223345.4- 


-605227 


34 




A1HD1 b_J 223454.9- 


-605211 


35 




A1HD1 S_J 223352.5- 


PAr^i ci 

-605210 


or 1 

36 




A r PTTT > \T7 , TOOOO/11 O 

AlHD_b b_J 223241.8- 


-605209 


37 




A TTT TATTOO TOOOO/IO Cl 

A1HD1< b_J 223242.9- 


-605155 


38 




A1HD1 bi-j22422S.S- 


-605137 


on 

39 




ATHDFS_J223323.8- 


-605141 


40 




A1HD1 b_J 223420.1- 


/inn o o 

-605138 


A 1 

41 




A1HD1 b_J 223427.0- 


-605132 


42 




A1HD1 S_J 223238.8- 


-605113 


A O 

43 




ATHDFS_J223403.1- 


-605101 


44 




ATHDFS_J223139.6- 


-605039 


45 




AlHDl^ S_J 223257.0- 


-605039 


A r* 

46 




AlHDl^ b_J 223226.9- 


-605029 


A fy 

47 




A r PTTT > \T7 , TOOQ1 A O O 

AlHDl^ b_J 223142.8- 


-605024 


A O 

48 




ATHDFS_J223238.5- 


/1AT A1 o 

-605018 


49 




ATHDFS_J223306.7- 


^at ai ,i 

-605014 


50 




ATHDFS_J223411.6- 


C C\ ( AH1 

-604931 


51 




A1HD1 bi-j224S29.S- 


-604931 


52 




A TTT TATTOO Triooom O 

AlhLD^ o_J 223221.3- 


-604929 


53 




ATHDFS.J223223.6- 


-604923 


54 




ATHDFS_J223301.3- 


-604926 


55 




ATHDFS.J223414.3- 


-604923 


56 




ATHDFS_J223524.8- 


-604918A 


57 




ATHDFS_J223524.8- 


-604918B 


58 




ATHDFS_J223430.0- 


-604922 


59 




ATHDFS_J223454.0- 


-604904 


60 




ATHDFS_J223413.1- 


-604909 


61 




ATHDFS_J223502.1- 


-604858 


62 




ATHDFS_J223107.4- 


-604855 


63 




ATHDFS_J223400.5- 


-604903 A 


64 


(72) 


ATHDFS_J223400.5- 


-604903B 


65 




ATHDFS.J223359.4- 


-604901 


66 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



AlHDl^ b. 


TOO O A 1 f~7 r\ 

J223417.0- 


-604857 


67 




A TTTr\"PO 

AlHDl^ b. 


TOO O f A O C\ 

J 223543.9- 


-604838 


68 




AlHDl^ b. 


too o A r\ >~7 r 

J223407.5- 


f*C\ A CI A'l 

-604847 


69 


(73) 


AIHDI^ b. 


Tooooor a 

J 223235.6- 


f*C\ A O A A 

-604844 


70 




A TTTF\"PO 

AlHDl^ b. 


TOOO/1/i^7 A 

J 223447.4- 


C C\ A O A • > 

-604843 


71 




A T I T I ~\ T — 1 f 1 

ATHDFb. 


Tooi~i/ip*o r\ 

.J223452.0- 


-604834 


72 




ATHDFb. 


TOOOOOR C~l 

.J223337.8- 


/"» o ^ o o o 

-604833 


73 


(74) 


AlHDl^ b. 


TOO O "1 1 f* <"V 

J 223146.9- 


-604827 


74 




A TTTr\"PO 

AlHDl^ b. 


TOO OO CT P* *7 

J 223255. 7- 


-604823 


75 


(75) 


A T 1 I T 1 1 

AlHDl^ b. 


too oo crn r 

J 223250.5- 


J01 /I 

-604814 


76 




AlHDl^ b. 


T0001 r\r\ r - 

J 223109.5- 


-604810 


77 




AlHDl^ b. 


TOOOOfO T 

J 223359.7- 


-604806 


78 


(76) 


A rnTTF\"nO 

AlHDl^ b. 


TOO OO A O C\ 

J 223243.0- 


-604758 


79 


(77) 


AlHDl^ b. 


TOO O A 1 A T 

J 223414. 7- 


-604753 


80 


(78) 


AlHDl^ b. 


tooooi T r* 

J 223217.6- 


-604751 


81 




A TTTF\"PO 

AlHDl^ b. 


J 223417.5- 


-604749 


00 

82 




A TTTr\"PO 

AlHDl^ b. 


TOOOOO/ - * O 

J 223226.8- 


-604745 




83 


1 


A TTTF\"PO 

AlHDl^ b. 


Toooor - A c\ 

J 223254.0- 


-604736 


84 


2 


ATHDFb. 


TOOOO/iO O 

.J223340.2- 


-604730 


85 




A T 1 TTT~ > \T7 , 

AIHDI^ b. 


TOO O 1/11 T 

J 223141. 7- 


r>o ^ ^70 r 

-604725 


86 




ATHDFS. 


J223353.3- 


-604723 


87 




ATHDFS. 


J223527.5- 


-604714 


88 




ATHDFS. 


J223444.0- 


-604710 


89 




ATHDFS. 


J223108.1- 


-604706 


90 




ATHDFS. 


J223315.8- 


-604707 


91 




ATHDFS. 


J223420.4- 


-604658 


92 




ATHDFS. 


J223527.8- 


-604639A 


93 




ATHDFS. 


J223527.8- 


-604639B 


94 




ATHDFS. 


J223231.6- 


-604654 


95 




ATHDFS. 


J223254.0- 


-604650 


96 




ATHDFS. 


J223147.2- 


-604647 


97 




ATHDFS. 


J223305.3- 


-604647 


98 




ATHDFS. 


J223118.9- 


-604644 


99 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



ATHDFS. 


T oo o o o o 

.J223333. 


.2- 


/-> r\ AC* AC\ 

-604642 


100 


3 


ATHDFS. 


.J223300. 


.3- 


-604640 


101 




A TTTTATO 

A1HD1 S. 


TOO OOOO 

J 226228. 


.5- 


r*r\ A r* A o 

-604642 


i r»o 

102 




A1HD1 S. 


Too o r o n 

J223536. 


.8- 


f*f\ A r* o o 

-604632 


103 




A r PTTT > \T?0 

AlHDl^ S. 


TOO O 01 O 

J 223312. 


.3- 


-604630 


i r\ a 

104 




ATHDFS. 


.J223330. 


.4- 


-604624 


105 


(79) 


ATHDFS. 


T OO O A O A 

.J223434. 


.7- 


-604603 


106 


(80) 


A r PTTT > \T?0 

AlHD^ S. 


too o o 1 n 

J 223310. 


o 

.2- 


-604601 


107 




A1HD1 S. 


TOO OO CT O 

J 223258. 


.0- 


-604548 


i no 

108 




A1HD1 S. 


too o oon 

.'226629. 


(-■ 

.0- 


-604537 


i nn 

109 


A 

4 


ATHDFS. 


TOO* - ! HAD 

.J223408. 


.1- 


-604534 


110 


f C> 1 \ 

(81) 


A1HD1 S. 


T OO O O A O 

J 2266A2. 


.9- 


n r\ A r - o /i 

-604524 


111 


5 


A1HD1 S. 


TOO O OO A 

J 226624 


.0- 


-604516 


1 1 o 

112 




AlHDl^ S. 


too o oon 

.'22662U. 


.1- 


-604457 


113 




A r PTTT~ > \T7 , 

AlHDl^ S. 


TOO O A A O 

J 223443. 


.3- 


-604452 


11/1 

114 


r* 



A1HD1 S. 


T OO O 1 O 1 

J 223121. 


.4- 


r» r\ A a a o 

-604448 


115 




A1HD1 S. 


T OO O O 1 1 

J 223311. 


.5- 


-604449 


116 


(82) 


A1HD1 S. 


T oo o o 1 r\ 

J 223319. 


.1- 


r» r\ .{ /loo 

-604428 


1 1 T 

117 


8 


ATHDFS. 


T OO O O 1 i~\ 

.J223210. 


.3- 


r> r\ A /lOO 

-604433 


118 


7 


A r PTTT > \T7 , 

AlHDl^ S. 


TOO O /IOA 

J 223439. 


.0- 


rr\ A /lor 

-604435 


i i r\ 

119 


(84) 


ATHDFS. 


J223356. 


.9- 


-604438 


120 




ATHDFS. 


.J223244, 


.1- 


-604437 


121 


(83) 


ATHDFS. 


.J223147. 


.2- 


-604415 


122 




ATHDFS. 


J223326, 


.3- 


-604416 


123 




ATHDFS. 


J223255. 


.2- 


-604415 


124 




ATHDFS. 


.J223422, 


4- 


-604412 


125 


(85) 


ATHDFS. 


J223226. 


.8- 


-604408 


126 




ATHDFS. 


.J223313. 


.9- 


-604359 


127 




ATHDFS. 


J223255. 


.6- 


-604400 


128 


9 


ATHDFS. 


.J223101. 


.3- 


-604351 


129 




ATHDFS. 


.J223319. 


.1- 


-604348 


130 


10 


ATHDFS. 


J223147. 


4- 


-604338 


131 




ATHDFS. 


.J223126. 


.2- 


-604337 


132 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



A TTTTATO 

AlHDl^ b. 


too o ion f~7 

J223439.7- 


-604337 


1 o O 

133 




AlHDl^ b. 


TOO O f O A O 

J 223534.3- 


r*r\ A ooo 

-604328 


1 O A 

134 




AlHDl^ b. 


Toooorn f* 

J 223250.6- 


-604336 


1 or 

135 




A T 1 T T T ~\ T -1 C 1 

AlHDl^ b. 


Toooroo o 

J226522.2- 


c r\ A o o f* 

-604326 


i or 1 

136 




AlHDl^ b. 


too o o on A 

J 223330.4- 


r> r\ a O O O 

-604332 


137 




A T 1 T T T ~\ ( 1 

AlHDl^ b. 


Toooorr n 

J223355.6- 


-604315 


138 


11 


ATHDFb. 


TOOO/i/lO A 

.J223440.4- 


-604309 


139 




A TTTF\"PO 

AlHDl^ b. 


TOO O A on o 

J 223430.8- 


-604310 


140 




AlHDl^ b. 


Toooo/in o 

J 223240.2- 


-604306 


141 


(86) 


AlHDl^ b. 


J 223207.9- 


-604305 


1 A O 

142 




AlHDl^ b. 


T OO O /I O T O 

J 223427.3- 


^ o r O 

-604258 


143 


12 


A T 1 T T T ~\ T -1 C 

AlHDl^ b. 


TOO01 00 A 

J 223130.4- 


o ^ o o o 

-604232 


144 




AlHDl^ b. 


too o /lor o 

J 223425.8- 


r>n ^ oo o 

-604232 


145 


(87) 


AlHDl^ b. 


Tooooorv n 

J 223239.0- 


f*f\ A OOO 

-604230 


146 




A r PTTT~ > \T7 , 

AlHDl^ b. 


TOO O 010 A 

J 223312.4- 


-604227 


147 


1 O 

13 


AlHDl^ b. 


TOOQ/1QT O 

J 223437.2- 


-604214 


148 


1 A 

14 


AIHDI^ b. 


Toooroo r - 

J 223508.5- 


1 O 1 T 

-604217 


149 




ATHDFb. 


TOOOOOO O 

.J223338.8- 


-604216 


150 


15 


A T 1 T T T ~\ T -1 C 1 

AlHDl^ b. 


Toooroo r* 

J 223523.6- 


-604207 


151 




A r PTTT > \T7 , 

AlHDl^ b. 


TOO O 1 O f O 

J 223135. 8- 


-604207 


1 r* o 

152 




ATHDFb. 


J223359.8- 


-604155 


153 


16 


ATHDFb. 


.J223255.4- 


-604151 


154 


(88) 


ATHDFb. 


.J223158.4- 


-604142 


155 




ATHDFb. 


J223339.5- 


-604131 


156 


(89) 


ATHDFb. 


J223224.5- 


-604113 


157 


17 


ATHDFb. 


J223206.5- 


-604102 


158 




ATHDFb. 


.J223448.3- 


-604042 


159 


18 


ATHDFb. 


J223430.1- 


-604043 


160 




ATHDFb. 


J223251.1- 


-604042 


161 




ATHDFb. 


.J223514.4- 


-604024 


162 




ATHDFb. 


.J223348.2- 


-604026 


163 


(90) 


ATHDFb. 


.J223429.8- 


-604020 


164 


(91) 


ATHDFb. 


.J223417.8- 


-604009 


165 


19 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



A TTTTATO 

A1HD1 b. 


TOO O O O T 

J223337. 


.5- 


Z'O .4 OO 

-604006 


166 




ATHDFS. 


T OO O A -t O 

.J223412. 


.2- 


z~» o o o r - ^ 

-603957 


167 




A TTTT^TT^O 


TOO O /lOO 

J 223438. 


.0- 


/" o ■ ) o r 1 

-603951 


168 


(92) 


A1HD1 b. 


T OO O O 1 O 

J 22634:3. 


.9- 


Z~» O O O f o 

-603953 


i c o 

169 




A1HD1 b. 


T OO O O A T 

J223047. 


.9- 


Z~» O O O O O 

-603933 


170 




A1HD1 b. 


T OO O O O A 

J 223324. 


1-7 

.7- 


Z~» O O O O /I 

-603934 


171 


(93) 


ATHDFS. 


T OO O O OO 

.J223220. 


.6- 


Z~» O O O O 1 

-603931 


172 


20 


A r PTTT > \T?0 

AlHD^ b. 


too o r on 

J 223529. 


o 

.2- 


-603927 


1 TO 

173 




A1HD1 b. 


too o A oo 

J 223400. 


o 

.2- 


-603930 


1 T A 

174 




A1HD1 b. 


TOO 000*7 

J 223207. 


o 

.9- 


r'ooooo 

-603928 


175 


/n A \ 

(94) 


A1HD1 b. 


T OO O O OO 

J223222. 


1-7 

.7- 


Z~» O O OO /I 

-603924 


176 




A T T T T ~\ T — 1 f < 

ATHDFb. 


T OO O f O 

.J223253. 


.7- 


-603921 


177 




A1HD1 b. 


TOO O O O 1 

J223331. 


.3- 


Z'OOO 1 /I 

-603914 


178 




AIHDI^ b. 


TOO O 1 OO 

.J223123 


.1- 


-603903 


179 




A1HD1 b. 


T OO O O f O 

J 223258. 


1-7 

.7- 


Z~» O O OO O 

-603903 


180 


(95) 


A1HD1 b. 


T OO o o A r - 

J 223245. 


.6- 


Z~» O O P* 7 

-603857 


181 


21 


A1HD1 b. 


T oo o oo r* 

J 223205. 


.9- 


-603857 


182 


oo 

22 


A1HD1 b. 


T OO O 1 A A 

J 223144. 


.4- 


z 1 o o o r* o 

-603858 


183 




A1HD1 b. 


too o 1 r o 

J 223153 


1-7 

.7- 


z 1 o n o r o 

-603853 


1 O A 

184 




AIHDI^ b. 


too o irn 

J 223450. 


.4- 


Z 1 O O 1 /I 

-603844 


i o r 

185 


(97) 


ATHDFS. 


J223307. 


.1- 


-603846 


186 


23 


ATHDFS. 


.J223457. 


3- 


-603840 


187 


(96) 


ATHDFS. 


.J223232 


3- 


-603842 


188 


(98) 


ATHDFS. 


.J223335. 


.9- 


-603828 




24 


ATHDFS. 


J223505. 


.5- 


-603825 


189 




ATHDFS. 


J223304. 


.6- 


-603835 


190 




ATHDFS. 


J223608. 


.1- 


-603823 


191 




ATHDFS. 


.J223432 


.1- 


-603815 


192 


25 


ATHDFS. 


J223138. 


.7- 


-603818 


193 




ATHDFS. 


.J223418. 


.6- 


-603808 


194 


26 


ATHDFS. 


.J223442. 


.7- 


-603802 


195 


27 


ATHDFS. 


.J223248, 


.2- 


-603805 


196 


(99) 


ATHDFS. 


.J223334. 


4- 


-603804 


197 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



A1HD1 b_J 223436.9- 


-603754 


i no 

198 


no 

28 




A1HD1 b_J 223346.9- 


-603753 




nn 

29 




A r-pi I r I 1 Tnnonr /I r 

A1HD1 S_J 223254.5- 


-603748 


199 






\ r-pi t t T ~\ rri £ i Tnnoorn n 

A1HD1 b_J 223350.0- 


-603741 


nnn 

200 


30,31 




AlHD.b b_J 223441.6- 


-603740 


201 


/ 1 nn \ 

(100) 




A1HD1 b_J 223232.8- 


-603737 


202 


32 


1 


ATHDFS_J223142.5- 


-603737 


203 






Al HD.b b_J 223404.8- 


-603732 


nn a 

204 


66 




A1HD1 S_J 223503.2- 


/>ao Ton 

-603729 


nn r 

205 






A1HD1 S_J 223437.7- 


-603726 


206 


(101) 




A1HD1 S_J 223417.1- 


-603724 


207 


(102) 




A1HD1 S_J 223341.2- 


-603724 


208 


(103) 




A1HD1 S_J 223225.6- 


-603717 


nnn 

209 






A1HD1 S_J 223202.5- 


-603714 


n 1 n 

210 


(104) 




A TTT TATTOO TOOOOO/ 1 n 

Altiub b_J 223326.0- 


-603716 


n 1 i 

211 






A1HD1 S_J 223506.5- 


-603700 


212 






ATHDFS_J223236.6- 


-603657 




34 




ATHDFS_J223400.2- 


-603653 


213 


35 




ATHDFS_J223525.8- 


-603652 


214 






AlHDl^ b_J 223343. 7- 


-603651 


n 1 r 

215 


(105) 




Al Hub b-J 223404. 3- 


-603638 


216 


36 




ATHDFS_J223158.1- 


-603636 


217 


(107) 




ATHDFS_J223605.7- 


-603631 


218 






ATHDFS_J223406.7- 


-603637 


219 


(106) 




ATHDFS_J223054.4- 


-603631 


220 






ATHDFS_J223439.9- 


-603629 


221 






ATHDFS_J223341.9- 


-603634 


222 


(109) 




ATHDFS_J223451.7- 


-603632 


223 


(108) 




ATHDFS_J223429.9- 


-603629 


224 


37 




ATHDFS_J223316.5- 


-603627 


225 


38 


2 


ATHDFS_J223526.2- 


-603617 


226 






ATHDFS_J223518.7- 


-603619 


227 






ATHDFS_J223456.2- 


-603619 


228 


(110) 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



ALUDb b_J 223158.5—603614 


oon 

229 






ATHDFS_J223410. 3— 603613 


230 






A r PTTT > \T7 , TOOO /I Ol O rflOPflO 

AlHD_b b_J 223421. 8— 603603 


001 

231 






A1HD1 S_J 223232. 4— 603542A 


232 


on 

39 


4 


A TTTF\"PO TWI-VI-I A PHOT ^ OT~) 

A1HD1 S_J 224262. 4— 603542B 


233 


A r\ 

40 


o 

3 


A r T~' I I 1 \ T -1 T OO O 1 O /I O /^nor 1 fA 

A1HD1 b_J 223104.8—603549 


OO A 

234 






ATHDFS_J223525. 7— 603544 


235 






A1HD1 b_J 223229.8—603544 


oor> 

236 


(in) 




A1HD1 b_J 223422.0—603544 




A O 

48 




A1HD1 S_J 223224.0—603537 


237 


41 


5 


A r T^ T r 1 AT^l' t oo o o f o f\ /'noroA 

A1HD1 S_J 223253.0—603539 


OOO 

238 


/ 1 1 o\ 

(112) 


/OCT \ 

(25) 


A r r^ [Ti\i — i (~i t oo o /( f o ^ J" -1 o o r* o r* 

ATHDFS_J223459. 4— 603535 


239 






A rnTTT^TT^O TOO OO /I r O /^MOr0^7 

AlhLDl^ b_J 223245.3—603537 


240 






A1HD1 S_J 223046. 1—603525 


O A 1 

241 






A TTT TATTOO TOOO/IOT r i^AOTOO 

AlHDl^ b_J 223435.5—603532 


O /I O 

242 


/i i o^ 
(113) 




A rnTTTN"P O T OO O O O O O PAOrOO 

A1HD1 S_J 223338.8—603523 


O /I O 

243 


A O 

42 




A rPTTT^Vl 1 f~1 T OO O O O O O /^i o 1 /"A 

ATHDFS_J223208. 3— 603519 


244 


43 




ATHDFS_J223223. 7— 603520 


245 






A1HD1 S_J 223344.9—603515 


o A n 

246 


/* A 

44 




A TTT TATTOO TOOOTO/l O Z^AOT AH 

AlhLD.b b_J 223524.8—603509 


O A T 

247 






ATHDFS_J223536.3-603506 


248 






ATHDFS_J223410.1-603510 


249 


45 




ATHDFS_J223549.5-603502 


250 






ATHDFS_J223350.5-603503 


251 


46 




ATHDFS.J223229.2-603459A 


252 


(114) 


(26) 


ATHDFS_J223229.2-603459B 


253 


47 


6 


ATHDFSJ223541. 5-603454 


254 






ATHDFS.J223438.6-603450 


255 


48 




ATHDFS.J223103.2-603453 


256 






ATHDFS.J2231 16.4-603452 


257 






ATHDFS.J223431.8-603454 


258 


(115) 




ATHDFS_J223425.0-603452 


259 


(116) 




ATHDFS.J223212.3-603448 


260 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



ATHDFS_J223307.1- 


/inn ,\ A o 

-603448 


261 








A TTTT~\T~^0 TOOOOO^ A 

A1HD1 b_J 223207.4- 


/iao AAV 

-603445 


262 








AlHD^ b_J 223243.3- 


-603443 


263 




."7 

7 




A1HD1 b_J 223410.6- 


-603437 


or* /i 

264 








A r PTTT > \T7 , TOOO /I /i O O 

AlHD_b b_J 223442.8- 


pAO /I OO 

-603433 


265 








A1HD1 b_J 223216.6- 


^ AO ^ i") A 

-603434 


266 








A1HD1 b_J 223539.3- 


-603424 


267 








A TTTT~\T~^0 TOOQ1 f O O 

A1HD1 S_J 223153.2- 


-603422 


268 


(118) 






A TTTTMIO T OO Q /I Ol r\ 

ATHDFS_J223401.0- 


c r\ o /i o /i 

-603424 


269 


(117) 






A1HD1 S_J 223245.5- 


-603419 


07A 

270 


49 


o 

8 


(7) 


A1HD1 S_J 223231.6- 


^ AO /lOO 

-603423 


271 




(27) 




ATHDFS_J223055.9- 


/"* O O A ~1 O 

-603412 


272 








A1HD1 S_J 223327.6- 


/iAO A 1 A 

-603414 


273 


50 


9 




A I T O TOOOOI 1 (\ 

AlhLDl^ b_J 223311.9- 


AAO A 1 f~7 

-603417 


274 


(119) 


/no \ 

(28) 




A r PTTT > \T7 , TOOO /I O /I 1 

AlhLDl^ b_J 223434.1- 


-603410 


275 


/ 1 on \ 

(120) 






A r T~' T 1 1 AT^l' T OO O O P" O O 

A1HD1 S_J 223053.2- 


c r\ o , 1 m o 

-603402 


276 








A TTTT~\T"~^0 TOO O /I 1 r r\ 

A1HD1 S_J 223415.0- 


^ AO i AA 

-603408 


0>"7^7 

277 








A1HD1 S_J 223529. 7- 


-603359 


278 








A1HD1 S_J 223406.6- 


-603401 


279 








ATHDFS_J223409.7- 


-603402 


280 








A r PTTT > \T7 , TOOOT10 T 

AlhLDl^ b_J 223512. 7- 


-603353 


OO 1 

281 








ATHDFS_J223306.0- 


-603350 


282 


51 


12 


(8) 


ATHDFS.J223329.7- 


-603352 


283 


52 


10 




ATHDFS_J223258.5- 


-603346 


284 


53 


13 


2 


ATHDFS.J223243.4- 


-603352 


285 


(121) 


11 


1 


ATHDFS_J223545.7- 


-603342 


286 








ATHDFS.J223138.5- 


-603344 


287 








ATHDFS_J223420.9- 


-603336 


288 


54 






ATHDFS_J223225.0- 


-603338 


289 








ATHDFS_J223513.7- 


-603333 


290 








ATHDFS.J223247.6- 


-603337 


291 




(29) 




ATHDFS.J223337.5- 


-603329 


292 


55 


14 




ATHDFS_J223253.1- 


-603329 


293 


(122) 







Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



A1HD1 1 b_J 223302.8—603323 


on A 

294 








ATHDFS_J223509. 5— 603257 


295 








AlHDl^ b_J 223327.9— 603304A 


296 


56 


15 




A1HD1< b_J 223327. 9— 603304B 


297 








A TTT TATTOO TOOOOH/ 1 O PnOOn^ 

AlHDl 1 b_J 223306.2—603307 








3 


AlHDl^ b_J 223339.4—603306 


298 








ATHDFS_J223121. 6— 603301 


299 








A1HD1< b_J 223242.6—603258 








4 


AlHDl^ S_J 223234.2—603257 


300 








AlHDl^ S_J 223308.6—603251 


on 1 

301 


r it ro 

57,58 


16 


r 

5 


A rpTT"Pvi — l f~1 r f \ o 1 f / » o / \ n t"\ r "i 

ATHDFS_J223456. 8— 603251 


302 








ATHDFS_J223323. 2— 603249 


303 


59 


17 


6 


AlHDl^ S_J 223209. 7—603253 


On A 

304 








AlHDl^ S_J 223212. 9— 603234A 


on r 

305 


60 


nn 

20 




AlHDl^ S_J 223212. 9— 603234H 


306 


61 


18 




ATHDFS_J223229. 5— 603243 


307 


62 


19 




AlHDl^ S_J 223509.4—603235 


ono 

308 








AlHD_b S_J 223142.5—603238 


onn 

309 








AlHDl^ S_J 223521. 1—603235 


o i n 

310 








ATHDP b_J223317.7— 603235 


311 




/on\ 

(30) 




Al Hub b-J 223335.3—603234 


312 








ATHDFS.J223429.9-603226 


313 








ATHDFSJ223331. 6-603222 


314 


63 


21 




ATHDFS.J223504.4-603221 


315 








ATHDFS_J223343.5-603211 


316 








ATHDFS.J223302.1-603213 


317 








ATHDFS.J223519.4-603157A 


318 








ATHDFS_J223519.4-603157B 


319 








ATHDFS.J223351. 1-603153 




64 






ATHDFS_J223113.5-603147 


320 








ATHDFS.J223433.9-603150 


321 








ATHDFS.J223449.7-603137 


322 








ATHDFS.J223303.1-603132 


323 


(123) 


(31) 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



A1HD1 b_J 223254.4- 


-603131 


324 


(124) 


(32) 


A1HD1 b_J 22331b. U- 


-603127 


r 

325 




/oo\ 

(33) 


A1HD1 b_J 223548. 9- 


-603113 


326 






Al Hub d_J 223201. 4- 


-603118 


327 






Al Hub b-J 223351. 7- 


-603117 


328 


(125) 




A1HD1 b_J 223504.6- 


-603109 


329 






A1HD1 b_J 223415.5- 


-603108 


on 

330 






A1HD1 b_J 223256.4- 


-603058 


OOI 

331 




/O A \ 

(34) 


A1HD1 S_J 223550.9- 


-603050 


OOO 

332 






A T 1 TTT > \T7 , TOOO A A^ A 

Al HDl b_J 223447.4- 


-603050 


333 






A '"PTTT^TT'O TOOOI An f\ 

A1HD1 b_J 223146. 0- 


-603046 


OO A 

334 






A1HD1 b_J 223345. U- 


-603041 


r 

335 


(126) 




A1HD1 b_J 223404.0- 


-603037A 


O O/^ 

336 


b5 




A1J4D1 b_J 223404.0- 


-60303713 


337 


(127) 




Al biUb b-J 223445.6- 


mono 

-603032 


338 






A1HD1 b_J 223304.8- 


c n o n o 1 

-603031 


on 

339 




/o cr\ 

(35) 


A r PTTT~\T7 , TOOQ1 OH 1 

A1HD1 b_J 223120.1- 


-603025 


A n 

340 






A1HD1 b-J 223537. 7- 


-603013 


O /I 1 

341 






A1HD1 b-J 223241.4- 


-603025 


O /I O 

342 


(128) 


(36) 


A TTT TATTOO TOOO/ll /I / • 

AlHDl b_J 223414. 0- 


-603024 


O /I O 

343 






ATHDFS_J223440.4- 


-603017 


344 






ATHDFS_J223216.6- 


-603016 


345 


(129) 




ATHDFS.J223453.7- 


-603008 


346 






ATHDFS_J223303.9- 


-603013 


347 




(37) 


ATHDFS_J223203.6- 


-603007 


348 






ATHDFSJ223331.1- 


-603007 


349 






ATHDFS_J223430.1- 


-602959 


350 


67 




ATHDFS_J223236.5- 


-603000 


351 


66 


22 


ATHDFS.J223224.7- 


-603005 


352 






ATHDFS_J223516.8- 


-602959 


353 






ATHDFS_J223355.5- 


-602956 


354 


68 




ATHDFS_J223058.4- 


-602952 


355 






ATHDFS.J223544.3- 


-602950 


356 







Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



A1HD1 1 b_J 223530.9—602951 


357 






A rnTTT%"nO Tnnor i /I c\ r* r\c\r\ A o 

ATHDFS_J223534. 2— 602948 


358 






AlHD_b S_J 223108. 1—602946 


359 






A r PTTT > \T7 , TOOO/im r\ f A l\ 

A1HD1< b_J 223410.0—602949 


o n r\ 

360 






A TTT TATTOO TOOOOCO *7 f* AOn A (~* 

A1HD1 b_J 223253. 7—602946 


or* i 

361 




(38) 


A1HD1 S_J 223316.8—602934 


362 


69 


23 


ATHDFS_J223329. 1—602933 


363 


(130) 


(39) 


A1HD1 S_J 223513. 7— 602930 


o r* A 

364 






A TTTF\"PO TOOQ1 A C\ O ^AOHO A 

A1HD1 S_J 223140.6—602924 


365 






A1HD1 b_J 223454. 1—602926 


366 






AlHDl^ S_J 223303. 0— 602927A 


367 






AlHDl^ S_J 223303. 0— 602927B 


368 


(131) 


(40) 


AlHDl^ S_J 223415. 3— 602925 


369 


(132) 




AlHDl^ b_J 223149. 1—602924 


370 






A r PTTT~\T7 , T ■ 1 ■ V ) 1 FT T r PAOAI A 

AlHD_b b_J 223157.5—602919 


371 






AlHD_b S_J 223447.1— 602915 


372 






AlHD_b S_J 223407.4— 602913 


373 


(133) 




AlHDl^ S_J 223317.7— 602916 


374 






A TTTT~~\ T~^0 TOOOI A >~7 A f* r*OOr f\ 

AlHD_b S_J 223117.4— 602850 


375 






A TTT TATTOO Tooori f O rTvC^tOV r* 

AlHD_b b_J 223515.2—602856 


376 






ATHDFS_J223420.1-602901 


377 


(134) 




ATHDFS.J223445. 3-602855 


378 






ATHDFS.J223431. 7-602859 


379 






ATHDFS.J223212. 1-602858 


380 






ATHDFS_J223505.0-602853 


381 






ATHDFS.J223236.2-602855 


382 




(41) 


ATHDFS.J223108.3-602851 


383 






ATHDFS.J223307.7-602853 


384 


(135) 




ATHDFS.J223127.7-602849 


385 






ATHDFS_J223326.9-602850 


386 


(136) 




ATHDFS_J223330.5-602849 


387 






ATHDFS.J223103.5-602830 


388 






ATHDFS.J223138.5-602834 


389 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



A rnTTF\"nn T no o o r\ T r\ /"» nn o n ^ 

ATHDFS_J223307.0— 602827 


390 


70 


24 


A1HD1 S_J 223436.2—602821 


391 






A1HD1 b_J 223329.4—602811 


392 






A1HD1 b_J 223255.9—602810 


393 


T1 

71 


/ A O \ 

(42) 


AlHD_b b_J 223413.3—602808 


on A 

394 






A1HD1 S_J 223427.0— 602802 


395 






ATHDFS_J223219. 7— 602802 


396 






A TTTF\"PO TnOQ1 1/11 ^AOOnn 

A1HD1 b_J 223114. 1—602800 


397 






A rpTTTAFiO TOOQ1 OO A PAO^rr 

A1HD1 S_J 223133.4—602755 


ono 

398 






ATHDFS_J223240. 7— 602755 


399 


/ 1 O T \ 

(137) 




A rpTT"Pvi — l (~i 7r\ni < in A r> r\c\i—r A T 

ATHDFS_J223438. 4— 602747 


400 






A1HD1 S_J 223454.2—602742 


A n 1 

401 






A1HD1 S_J 223443. 9— 602739A 


A no 

402 






A1HD1 b_J 223443. 9— 60273913 


JAO 

403 






A1HD1 b_J 223443. 9— 602739C 


AC\ A 

404 






A rnTTT^\"pn Tnnoi O f i PAO'7 f )1 

A1HD1 S_J 223136. 1— 602731 


405 






ATHDFS_J2233ll. 5— 602725 


406 


(138) 




ATHDFS_J223142. 7— 602719 


407 






A TTTT~\T~^0 Tnnoi f • > 1 ^AO^OO 

A1HD1 S_J 223153. 1—602723 


A no 

408 






ATHDP b_J223148. 6— 602722 


409 






ATHDFS.J223332. 7-602723 


410 






ATHDFS.J223241. 5-602719 


411 






ATHDFS.J223227.6-602719A 


412 






ATHDFS_J223227.6-602719B 


413 






ATHDFS.J223418.3-602715 


414 






ATHDFS.J223244.5-602719 


415 






ATHDFS.J223317.1-602714 


416 


(139) 




ATHDFS.J223312. 3-602707 


417 






ATHDFS.J223415. 2-602701 


418 






ATHDFS.J223257.4-602657 


419 






ATHDFS_J223329.0-602657 


420 






ATHDFS.J223432.3-602652 


421 






ATHDFS.J223259.9-602654 


422 
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Table 13 — Continued 



source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



ATHDFS. 


T oo o r o c 

.J223506. 


.2- 


z~» oo r* A T 

-602647 


423 




A1HD1 b. 


TOO O OTA 

J223359. 


.1- 


-602642 


A O A 

424 




A TTTTATO 

A1HD1 b. 


TOO O O A O 

J 223342. 


.2- 


-602639 


/lor 

425 


/ 1 A C\\ 

(140) 


A r PTTT > \T7 , 

AIHDI^ b. 


TOO OOO 1 

J 223221. 


.4- 


-602629 


426 




A r PTTT > \T?0 

AIHDI^ b. 


TOO O A on 

J 223400. 


.9- 


-602633 


A OT 

427 




A T 1 T T T ~\ ( 1 

A1HD1 b. 


T OO O O "I O 

J226212 


.4- 


-602632 


428 




ATHDFb. 


T OO O ~t O Z* 

.J223136. 


.2- 


Z~» OO Z" 1 O T 

-602627 


429 




A1HD1 b. 


TOO O /lOO 

J 2264:62. 


,6- 


-602614 


/I oo 

430 




A1HD1 b. 


too o i o r 

J 22666b. 


.6- 


-602615 


/I O 1 

431 


(141) 


A T T T I ~\ T — 1 f 1 

ATHDFb. 


T oo o 1 o r* 

J 223136. 


.9- 


C OO/ 1 "1 o 

-602610 


432 




A1HD1 b. 


T OO O O OO 

J 226622. 


.5- 


-602607 


433 


/ 1 A 0\ 

(142) 


A T 1 T T T ~\ T -1 C 

A1HD1 b. 


T OO O A A O 

J 223442. 


.5- 


z 1 oo r* n i 

-602601 


/I O /I 

434 




A1HD1 b. 


T OO O OO T 

J 223307. 


.2- 


-602556 


/lor 

435 




A1HD1 b. 


TOO O 1 A O 

J 223148. 


.3- 


-602554 


436 




A r PTTT~ > \T7 , 

AIHDI^ b. 


TOO O O CT *7 

J 223357 


.8- 


-602548 


437 




A1HD1 b. 


T OO O O O O 

J223308. 


.8- 


z 1 oo r i n 

-602540 


438 




A1HD1 b. 


T OO O OOO 

J 226202. 


,6- 


z~» oo r o /i 

-602534 


439 




ATHDFb. 


T OO O O OO 

.J223222. 


.4- 


r> oo r o o 

-602532 


440 




ATHDFb. 


T OO O A O O 

.J223432. 


.2- 


z~» oo r o o 

-602530 


441 




A r PTTT > \T7 , 

AIHDI^ b. 


TOO O A A r 

J 223445. 


.7- 


z~>oo r oo 

-602523 


/I ^ o 

442 




ATHDFS. 


J223351. 


.2- 


-602519 


443 




ATHDFS. 


.J223141. 


.1- 


-602506 


444 




ATHDFS. 


.J223228. 


.9- 


-602507 


445 




ATHDFS. 


.J223134. 


.5- 


-602457 


446 




ATHDFS. 


J223306. 


.6- 


-602425 


447 




ATHDFS. 


J223317 


.1- 


-602427 


448 




ATHDFS. 


.J223444, 


.9- 


-602417 


449 




ATHDFS. 


.J223436 


.8- 


-602426 


450 




ATHDFS. 


.J223245. 


.3- 


-602407 


451 




ATHDFS. 


.J223343. 


.4- 


-602348 


452 




ATHDFS. 


.J223410, 


.2- 


-602324 


453 




ATHDFS. 


.J223146. 


.3- 


-602313 


454 




ATHDFS. 


.J223331. 


.6- 


-602307 


455 
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source name 1.4 GHz ID 2.5 GHz ID 5.2 GHz ID 8.7 GHz ID 



ATHDFS_J223343.7- 


-602307 


456 


ATHDFS_J223358.9- 


-602258 


457 


ATHDFS_J223300.5- 


-602225 


458 


ATHDFS_J223154.6- 


-602211 


459 


ATHDFS_J223353.6- 


-602136 


460 


ATHDFS_J223341.1- 


-602054 


461 


ATHDFS.J223359.4- 


-602047 


462 


ATHDFS_J223431.4- 


-602041 


463 


ATHDFS_J223356.6- 


-601949 


464 


ATHDFS_J223316.0- 


-601939 


465 


ATHDFS.J223334.5- 


-601928 


466 



